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w tew$k&j$.mm& x mmm &=-v-rz>DWAizMTz>h<DX'hz>o 

&b\zmV<\±. ^^m\-t^^^^<OO^M^(Oo'h, Sia a 2, 3 (6) Gal 

(Sia: l/TA'&s Gal: H=y t h — ^)HtaSS: tofi©i/7/«^t <*2, 8 O 
^i^iX7/^$r^$S < m&lTZ&m (O-glycan a 2, 8-is7 
m. ST8Sia VI)*3j;tflRlM&& = - KtSDNA ; afetfK* =^«f* if ©IMS 
5fc#S(- Gal 0 1, 4GlcNAc (Gal: h-^, GlcNAc: iV-Ti^/V^W 

3ft*&<*5^i"'5B** (ST6GalII) *3 J:tffln»*Sra— KtSDN AlcHi - 5 h 
<DXfo% 0 #^9?<£>0-glycan a.2, &-\/7 ^Wm&WtBte $ ? h is K 
a 2, 6 — *>T/HttlE««*tt, ffite^Wl^J, /W*J&2fc#)B&lt, ^JSKI^WJ 

S 

fit, glijftfUCCMP-Sia frt&Ots&K: «fco-C/«££*b5 0 

i<D^T/Hft<0#3RW#A (*>T/HM6S0 *>T/wBMB»»* 
(sialyltransf erase) tmttl&SV = ^/W h 7 7* 9— ^fH-CfeSo B?LtS 
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T/^cD^^#iC^b 4 0©77^ U — (C^:SlJ$tt5 (Tsuji, S. (1996) /. 
Biochem. 120, 1-13) 0 l-ft*^, a 2, 3 <D&&m&r?#? * *K v'T/V^ 
&m&-T Z> a 2, 3—>T^S6*K^i»*(ST3Gal-7 7 5 U — ) . a 2, 6 (Dfg&m&Xtf 
7? ^{Cv-T/^^^-t--5a2,6->T/W^^m(ST6Gal-7T 5 J> — h 
a2,6<^^1t^;T*N-T-fe^/^7^ 5 i/7/^§:^t5 GalNAc a 
2,6->'T/^ife^^(ST6GalNAc-7 7' ^ y~). ^3^^02,8 O&'S^SSfv'T 
/^{Cv-T^^^-r5a2,8-v'T/^^^(ST8Sia-^T ^ 1)-)X~hZ> 0 

C<D9*>a2,8-^T/^^^^^-oV^T^i^.^E*T♦^C 5 H^H^i (ST8Sia 
I-V) KIO V > T cDNA ^P- = ^i/^fr^>nT*5«5^ <£>g#iif ^#>t£t£SC t> 
/iot^5 (Yamaraoto, A. et al. (1996) Neurochem. 66, 26-34; Kojima, N. 

al. (1995) FEBS Lett. 360, 1-4; Yoshida, Y. et al. (1995)/. Biol. Chem. 
270, 14628-14633; Yoshida, Y. et al. (1995)/. Biochem. 118, 658-664; Kono, 
M. et al. (1996) J. Biol. Chem. 271, 29366-29371) 0 ST8Sia I feiS^W* 
isY<D GD3 &f$mmX~$>*) , ST8Sia V I^C< ^fy^JJ GDlc, GTla, 

GQlb, GT3 tj:b*Z&J&1rZmmX*hZ>o ST8Sia II, IV te|^^Jfe&;##^ (NCAM) 

©Nitiiic^y isT/\»m*&f$.-rz>mmxhz> 0 sTssiain nm?^s<*m 

<DNmWm&£U t M'£mzfL\,^tf:£tlZ> Siaa2,3Gal/3 1,4GlcNAc otitic v-T 7V 

izR J ^tc^ti^>ommm±^ sTssia ii, iv =t^T/\sm/#y ^r^m^^- 
&-rz>m t.mffiMfa&mtfjm? ^ ? « Adi PO Q coommm^ sTssiain 

i-ZMtf&^&foX^^&tcifX&Z) (Suzuki, M. et al. (2000) Glycobiology 10, 
1113 ; Stf Sato C, et al. (2001) J. Biol. Chem. 276, 28849-28856) 0 

LV^£IC£ U-CttSSfci"* Cl*v£#*L^£fC£^5a2,8-VT^®Hte^8#lt^ 
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(ST6GalI) {CO^T^cDNA t v — iffcftfrtlXte V s --t^B***^ 
UfeWhW bi»i:ftoTV^ (Hamamoto, T. and Tsuji, S. (2001) ST6Gal~I in 
Handbook of Glycosyl transferases and Related Genes (Taniguchi, N. et al. 
Eds.) pp295-300) o ST6Gal I tt«*W**K, * V Ittttfl"? V **S Kfc 

t'©*Sii^l: Gal 0 1, 4GlcNAc to fc <D(C^f L-C?£t££:^-r#* Gal 

01,4GlcNAc &&(DlZfr\Z7 ? h — * (Gal j3 1, 4Glc) J; off* Gal & 

i,3gicnac m^h&m\^zzb&x*zzmm&&fe(D&\,^mm^3bZo si 

4$JH4j&sj£vn i: 5 r. i: 0H;itf ST6Gal I UfcflMfett;*- !> =^lt* ^tf>£" 



±15 Lfcil 9 . ^^t?^^P h*lX^Z> oc2, 8-isT 5 

left" bi^i V Nfgtt Sr^-rffr^>te O-glycan a 2, %-*sT AsW&&Wm 5 - £ 
T*fc<5o *fc, #3S91M\ O-glycan a 2, 8— >T^BME^#*4r = — K"*"* cDNA 
^^n--y^U ^O-glycan o2,8-v'7;^^iSr = - K"t"S DNA BB^J 

iSOO-glycan a2, 8-i/r/H?^H^<^«3i© P EH4^:b5gB#£** 

£ <b {£ * tz. _L|E L fc ii 9 , v$%W)V!> "C^- * "0 *n tuT * 0 7 * h 9 s K a 

2,6-i/T/i>mm&mmteimM (siecai d *?ttT?*>s. £*ttt«* 
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*V *m*1t&#l'rV *ish'teZ<Dmmmim&\Z. Gal 0 1, 4G1cNAc «3gSrt> 
ot><m;i#L-C8H££7jM-3S v Gal /3 1, 4GlcNAc flti£<D*Jtf>kl7 * (Gal 0 

1, 4Glc) ^#^tC J: oTttGal i3 1, 3GlcNAc^|5tT^S«^-r5 
«f^I£0>J[£^#*t?*>*. *3SWro»ioB«)H:, rogfC#^t£;& s £v N £v N 9 
EM££ft¥fc U*- y =*«±0> Gal 0 1, 4GlcNAc «3tfc*t UT «fc <9 3WRtt©i«V^* 

- Kf 5 DNA 5 wi: 

9>fy9'J-t^^!)--^U ^fc-^?*™*^ cDNA &m%±bV1Z PCR 
£*T9 w £l-<fc 9, O-glycan a2,8-S'T/l'IME#BMS& = — K"f S cDNA o 

i-/#5ib bfc„ $ <b *mw%n. t t> *>t/hmb»»* sT6Gai 

n — ^^r expressed sequence tag (dbEST) 0>t* ^f"<— *X*%kM 
GenBank™ accession Nos. BE613250, BE612797, BF038052 <D# EST ^ n — 
#Lfc 0 *^^tL«bO^Sia^J1f#^f'JfflbT, dbEST it hy/A© High 
throughput genomic sequence (Dy*— ^-<— ;* %%kM Mil EST ^n — 

■«5i«iRiS2fe (pcR)fflcD7 p 7-r^"-*f^Mu, t h*j§§E&5fc cdna zmmtisX 
pcr #bttfc*i*i»r>T-i:A#EST * p— dna mn^^-r^^. 

=« — K£ix5* b-> Ka 2, 6 -->T7Hfc(f£IW»*»tt*r 

So 

^£1"^ O-glycan a2, 

SSt«pJSM4 : 5fciSK: Siaa2, 3(6)Gal C:^ Sia v'T/U®^^ U Gal (2 
#7* h-^^^i-)«it*^o!^^S«t-r^> ; 
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( 1 ) ga^mogE3?ij## i * fcw: 3 tciBttror 5 j mun ; x« 

(2) IB?U^<DlE?iJ#-§- 1 *fc(*3{C|E^<7>T^ /mgfl^Jl-^T 1 a>kM<£> 
y^(D^:^,emS.tl ? / / X«#An^^-r'5T^ /^IB?"J£^rU O-glycan a 

&&W<OW\(Otim\Z.£.tl\Z. ±l2Ufc^BJ<DO-glycan a 2, 8-i/T/^M&& 
i|©7 ^ /^IB^JSr^ — K-T^O-glycan a 2, 8— >T/^^^^^3H5^-^^ 

L< (3. J: 9 > TlEO{5jn^^SgB^J^Wi-^0-glycan a 2, 8- 

(1) iam<Oga3?lJ#-^2lC|S«6^m«IB?iJ^^S#-^7 7#SH12 70 

(2) 6B^J*<&E^J##2U:|B#<B&&E^J*<att£#-^7 7#@^?> 12 7 0 
APSr^-t-S*feSga?U^WU, O-glycan a 2, 8-i/T/l-M^^M^-r5^tt^W 

( 3 ) iB?ij3i<Dia?ij#-$§- 4 \z.&m<D&mm&w<Di&mtt 9 2ti*^i28 5 

(4) iB^m<DgB^J#-^4lC|S«<Z>igSi3^J^^^#-^9 2#g^?> 12 8 5 

tozjctzmmwim&mi^ o-giycan a2,8-i/T/i'&m&&fikm-tz>m&&& 

t,^SiJ©ffi!lB{C<J;H^ iiSLfcMIPJOO-glycan a2,8-y7;V 
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-glycan a 2, 8- ~>T /WgtfE^I^T&te K^^ ^b^Ifif ^$H5 0 

( 1 ) m&m<r>m&m%- 1 i^mm^r s: y mnmcor $ y 26-398^ 

( 2 ) ia?im<aiS3«-*§- 1 ^ism^r 5 y ^ib^t 5 y g£#-*§- 2 6 ~ 3 9 8 n>* 
bf&zr $ y mzmizm^x 1 ^e>^f@^r 5 y ®?<d^^ mm&tf/xtettan 

^"T^T^ y^IH?IJ£WU O-glycan a 2, 8->T/^^^M^-f ^>^tS ^ 
tt5 7 5 y®?SE^iJ : 
( 3 ) W&mcDMtm^ 3 IC|B«<DT 5 y @?IE?iJtf>T 5 y 6 8 ~ 3 9 8 j&» 

( 4 ) ia?u*oge?iJ#-§- 3 \z.w.m.(or % y ^@e?ij<£>t 5 y 6 8 ~ 3 9 8 a> 

l:ft§7^ y^gE?U^r^U, O-glycan a 2, 8-^T/v$M»£MI&-r 3?£t££ 
#3§0J<O$ ^tCSUcOiliJffilc:,}:^, #g|BJtf> O-glycan a2,8-i/7^fe^ 
mm<DmBXh^X. O-glycan a 2, S-iyT/V^G^M^S^te^-r 
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(1) f^ffi ; 

jfct&KJf?? h— * 0 1 , 4 N-T-trfvv;//^-!*- 5 l/m&ZhoWmcntf? 

(2) &ff4#JH£ ; 

mm^Jf?? h — 1, 4N-7tf;^3f; 4>ofcf§l<SrS« 

( 1 ) m.pm<Dm : ?m%- 5 ^ fcra 7 ^ih^<dt ^ / ^sa^u ; xf* 

(2) ie?ij3^iE?ij#-*§- 5 7 \z.uwl<dt ^ y mia^j^*5VN-c 1 frbmrnco 

h is K a 2 , 6 - isT^mfc&&1&!&-rz>fe&% : &-1rZT ^ ; ^IB?U : 

e-v-r^^^oT^/^ia^J^^-Ki-^/g-^^^ hv-Ka 2, 6- 

v-T/^^^^a^^s^ $ 

* h > Ka 2, 6 -v-T/^^^it^^^^tbSo 

( 1 ) m?m<Dm?m-% 6 \z^M<omm%m^<om.mm^- 1 7 6 # g f> 1 76 
2#e-e#^$tL^^sia^J ; 

(2) mm<Dm?m^6Kmffi<Dmmnmtp(Dm.mm-%i 7 emn^h n & 

m^^-r^^mm^^. $-137? hv-Ka 2, 6-v-T/I^i|£^&te^ 

-r5f£te£*pf K-rsitssE^j : 
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(4) IBa?im<DlB^lJ##8^fBife^SiS^J c t 3 O^S##3#S/5^ 1 5 7 4f 

( i ) ia?ij^oia?o## 5 niEi©7 ^ y ^sb^ijot 5: y 3 3 ~ 5 2 9 ^ 

( 2 ) BB?U*0>B?lJ*-§- 5 teSB<&0>7 ^ / &IE?lJ<E>7 5 / 3 3 ~ 5 2 9 fa 
^ff§7 5 ymga^JSr^b, /3 -13=79 Y v- Ka 2, 6 -^T/i^K*i^«rtttK 

( 3 ) m^m<om^m^- 7 t^ie^r $ y &e£m<dt ? y 3 1 ~ 5 2 4 a> 

( 4 ) iB^j*<^E^>J## 7 ^15*^7 5 y wlwz&hdt ^ y vm^r 3 1 ~ 5 2 4 fa 
h&ZT % y MB^U lessor 1 fabmmor ^ J m<DX^ StfeRtf/Xttttin 
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^p^<7)$ b\z%n<Dmmz£tn-£. *ftw<Dm.&-&z-'<* *-iz£ioBmm& 



Mite, -v^^fci^t h© ST8Sia VI cDNA ^^SIB^J t T $ J ^SB?U £ 

s temmx*^ lx&Zo ->tv /is**?— y vs $ *xt v > 5 t ^ ^ ^ £ ^ 

te±m*tt^XfoZ>o A, ^!>XST8Sia VI 0 B, t h ST8Sia VI„ 



Afi, -7-7*v-T/U@?Sto^g#i?f ST8Sia I, ST8Sia V, ST8Sia VI£>T$:y^iB 

9 



WO 03/064655 ^p:T/JP03/00883 

Btt, -7^^(m)*5j;t/t h(h)<DST8Sia VI ^ J 8HEy"J<Z>Jfc«E«r^-r o M 

Ate, ST8SiaVI ©#«aS*fi;Wfc*.* W^ft PA-mST8Sia VI K£ 9 GM3 

£[ 14 C]-NeuAc T**>T/WfcU *tt*o2.3- a 2, 6-i^#HWftV7 U £ 
(NANase II) , a 2, 3- a 2, 6- a 2, 8-, a 2, 9Hfir£«P#IWi<'7 V ^— (NANase 
III) -QtimVtzfcJ&mV9& HPTLC -CJglH (Si^Ili^ o n /fc/l'ix : * J — yl/ : 
0.02% CaCl 2 =55:45:lO) Ufc^m (_hfk) * *5£tft h ST8Sia VI ©#i&®*a* 
^X.^^ e ^KPA-hST8Sia VI l£«fc <9 3'-sialyllactose £ [ 14 C]-NeuAc T*iXT/V- 
ffcU -ttt^ NANase II, NANase III *C^Q;S L75:,RjftjiI^£: HPTLC "CJtHS (MIS 
l-^a/^y— /V : T^-TtK : 7K=6:i:2. 5) Ufc*£m (TS) St^To 

Bfi, GM3 4- PA-mST8Sia VI iZ. J; 9 isTMt lstcRJfcm.V>)<D TLC ^fe^^fe©^ 
GD3 (1 *tg); ^2, GM3 (1 ^g); ^3, RfoMMlo 
frCGVZ ^ J ? -^vl^Tiffc KM641 *3 cfcTJ* Peroxidase-conjugated anti-mouse IgG 
+ IgM (H+L)-C^$^:fc^, ECLT^febfCo 

@4(i, ST8Sia III ST8Sia VI d £ o T [ 14 C] -NeuAc 

Fetuin ^A^glycanaseT^SUfc^^^-To [ 14 C]-NeuAc <0 Fetuin 
£JV-glycanase T«L, SDS-PAGE T^IUt^ BAS2000 7 v^-T * -S^7t7>f 

EI5tt, COS-7mtC*5V^-C^^^ ST8Sia VI £:KcDNA£i®PJ3§m £ii:fc£# 

Ate, Jti NeuAca2, 8NeuAca2, 3Gal gtfr S2-566 SrfflV^T TLC ^fcggjfefe*ff ofc 
H&fc&jjH-. ^1, GD3«!1MfcK(0.5/zg); U-^2, GQlb ^2fMfcSf(0. 5 
g); U—>3, =Vhn— /W<7>COS-7JWJte(30mg)*^ttfflUfcKtt»ISff|ii^; ^ 
— >- 4, ST8Sia VI 3Sgl-<^ * -pRc/CMV-ST8Sia VI 4r^A Ufc C0S-7 
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Bfi, COS-7 MB&&1t\-£ pRc/CMV-ST8Sia VI Sr^AUfc COS-7 Mmfrb $ ? n 
y-A|^S:iSL, SDS-PAGE tC#tb^(45Mg/^-^), PVDF mK^VX 
S2-566£t#&^T'^;**^y f n y h Srfiro^j|$*Sr^i-. ^ 1, = ^ h 
usls(D COS-7 3HBia^e>WjRUfc 5: ^ a y-AjB^; V 2, pRc/CMV-ST8Sia 
VI &mXl,tz COS-7 »^bi^iibfc^ * n y-Ai®#; W—^3, =yha- 

/kd cos-7 fcBiisa*e>fi»Lfcs * d y-^iM^^y^t-^aLfct©; 

^4, pRc/CMV-ST8Sia VI &>HA Lfc COS-7 fflHSd* iblU Lfc ^ * o y — A® 
^!)*t-^*aiLfcfc©, ST8Sia VI cDNA £>^A(- «fc 19 £ Cfc S2-566 

ID6(i, -^^7^*5j;U?t btf>ST8Sia VI itfc^<£»3£9M3!5£&?3H"o 

Ate, ^9*#fOM&<fc0fl»Lfcpoly(A) + RNA (&J 2 u g/ U-^) SrfflV^T 

•^^^ sTssia vi ate j ?o38m«^c* > /*— ^^tfb/tsem^^-r. 

B (i x Multiple Tissue cDNA Panel (Clontech) SrfflV^T PCR&t- X 9 t h ST8Sia 

VI afij^-©*5l*S:Sr«Wf Lfc*£m&aH-. t h ST8SiaVi#Htf)^7-f -^-.i: 

tt, 5' -CCAGTGTCCCAGCCTTTTGT-3' (H IB <D*M#-*§- 608-627 td+B^) (Ifi?IJ# 
-8-17) *5 5' -TGAGTGGGGAAGCTTTGGTC-3' (El IB (DU^^r 1407-1426 (Dffi 

mmizm^) (mm^-is) zm^tiiPCRmmmKnxzztesw b P ) e 

0 7tts t h ST6Gal II cDNA (DJ&SIH^J £ ^$JT ^ y IfcE^k *5 £ tf-t <£>iBM<: 
Aft, t h ST6Gal II cDNA 0tt££7!l t WJT 5 J Bffl?IJ&^i-. ^£K5i 

•So 

Bte, t h ST6Gal II (Dm^^m^ir 0 N *«MB9©^C# J&tt7ktt«*Ktt 
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Ait. ST6Gal II cDNA 4>&gMS?"J <b ^$JT 5 7 ifeBB^JSr^o BSJtaS K 

>f VttTi^ V /we?- 7 L V fV^sf—V S (Iti-C/T U 

•c$)5,V7!J /we?— 7 vs tvrv^ t *<5-i?i/b 9ns* 5 I'll W: HA 

Brt:, ST6Gal II <Di$7Ktt#^0 £^-fo N fctt*tt*H* 

El 9 ft, 75/ 16iB?iJ©Jt«Sr^-r, 

Att, t h VT/WfttSMftC ST6Gal I £ ST6Gal II ©7 5 / iftE3?U©Jttt*V 

i-„ w^r/uifete»»*WT^*^ v> * T *^^ ttH ^^ ffloTfe *«» >>T 
y/we?— ^ l fi-a^T% ^y/^f- 7siiMf*tti)5, v^ry/w 

BrtU t h (h)*3«tt^^^^(m)<D ST6Gal II <£>T 5: / &IE?U<£>J£$fc£r;^-ro ffi 
#*IWC«#Sn-CV^7 5/ »ttl!3ftTflotife5. 

01011 ^-y rf*ffc*H-<5iSte*rjjv*-. «>«rj&*y ^»S:SK(10 /*g/w- 
^) i: LTB$liiSJ&& : fTV\ ^©S^lfe^r HPTLC T'flftfr 1"^°^ 
/ —/V : T^-^e^TTK : 7K=6: 1:2.5) LfcaS*4^-#". 

illH Jft-frflrJItt^flWr fc^-To 

A(i> t h ST6Gal I (_bS) , t h ST6Gal II (<*"IS:) , *5 «k t*^ * * ST6Gal 
II (TI&) ^fflVNT Gal/3 1.4GlcNAc ?r[ M C]-NeuAc T*->T/Wbb (W— V l) . 

cc2,3-1£&'&mW)->T V & (NANase I, ^2), a2,3- a2,6-^ 

^^fi«jV7 y if (NANase II. ^ 3) X*ti±m Lfc&J&jg#j£ HPTLC T'ii 
(Iffl^Kt l-^o /V— /V : 7^^-TtK : 7K=6:l:2. 5) bfc^^:5r^i"o 
Brt:> fc b ST6Gal I (±&) , t h ST6Gal II (*^) > 9* ST6Gal 
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II (TI&) ^fflVNT Gal /3 1, 4GlcNAc £ [ u C]-NeuAc X^>TMtV (U— ^ 1) . 
Zzfr* ? Vis?—* \?-?*HimVfZ5LJ&MV!f (U— ^2) , &£Tf=i> h o — 
UTGal/3 l,4GlcNAc Sr/3-#7^ h tf "CAMS bfc^^»iltS^*rtt o 

fcfW (U— ^3) <Sr HPTLC t?JSM (JSM^SSEtt : T^*=T* : 

7K=6:i:2.5) Lfc^m^-To U-y 2 0/<y - KW, $-13=7? Y 

mi 2 ft, t bST6Gal I, ST6Gal II *5 £t>^ ST6Gal II 3tfi-?©*9l^ 

* — >-<DM$f&7Flr 0 fc h ST6Gal I. ST6Gal II O&^tf}?? ^~ t t Mftflft(A) 
£fdttfc hJffijMlJ§&(B)<£> Multiple tissue cDNA panel (Clontech) £r/BV\ Mai 
fc+(D&m.'<? — ^* PCR jfe-C#tffUfe. PCR ft 94 ffi 1 50 S 1 72 ^ 1 

* 30 #£r 1 ■V-'t f/^t Glyceraldehyde 3-phosphate dehydrogenase (G3PDH) 
iHH^COl^Tte 25 ^/K t h ST6Gal I, ST6Gal II JUn^fcOV^ ft 40 

^MtoT, «tT#p — *y^m^&»JT*fl?#f Lfc 0 Sk. muscle, 

skeletal muscle; P. bl. leukocyte, peripheral blood leukocyte,, Cfi, -vf? 

* ST6Gal II <Z>3)§9I/^ — -^^^ST6Gal II IfrgitfyT'v ^ V Xffi. 
ffi(D Multiple tissue cDNA panel (Clontech) 3r/BV\ PCR j^T-fl?^ Lfc^^Sr^ 

i-o 



(l) £M&&MMfM&M. 

SSf^Mtt : Siaa2,3(6)Gal Sia l**>7VHfc$:^U Gal 
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fcv^&itft hS^OO-glycan a2, 8-v'TA'®M£^g#^f l-o^T^SE^ tl 
Tc&WX'foZo #3§BJ<E> O-glycan a2, 8-: VT !VWfeW®&BV>&*\%-v V <£ 
t^fc h*^<D'b^^PS^$tt?>tcDT*{*^< , |*IM<£> O-glycan a2,8-v-T/^ 
^^^fdKDPifL^Oimi^^^b, tf>0 % -£;fxP>(£> O-glycan a2,8-^T/W 

CI CD* 5 & O-glycan a2,8-^7/^^ili, ±|BLfcSK^ttSt^S 

J^T^HJfeflJ-e^iSiU^lJ: 5ftO-glycan a 2, JV&&&&tktik U jKs^ 

#$§BJtf> O-glycan a 2, Z-*sT ^WB&W^V)-' #!| £ Lt ft, TC^flTih,**© 
T 5 y^iS?iJ^^*-t-5 0-glycan a 2, 8-$'T/l'lMEgM$5R;& s 3glf bfoZo 

( 1 ) mwm^mm^ 1 * 3 \z.um<^r ^ / &bb?ij ; x& 

(2) ia^moiE^j#-^- 1 *^i«3^ie«<z)t^ /^is^u^^t 1 ^btfi© 

T g^S.t^/ / 3Z:(*#*P^W-r^T 5: / mSa3?'JSrWb, O-glycan a 

£<c>^ ^B^OO-glycan a2 > 8->Ty^^^^^Of§te K^-T 
te^OT ^ /^ga^iJO— §P^^X«^U-C#^tbS O-glycan a2, B->T/U 

l£|E^ IstcT^S ^Sa^JO 2 6-3 9 8* fc{iIE?iJ#-i§- 3 KfE^ UfcT 5 / 
?IJ<7>6 8~3 9 8 Id J; 9 O-glycan a 2, S-^T/^fe^^F^^Stt K 

^^^¥tf5:im5 0 *fc, IB^Oia^J#-^l *fcfiSB^J#^-3^|E 
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x°mmai&-r x^h^x^ta^tn^hn^o *£ot, Ei3«z>E?u## 1 £ 

fc(igE^J#-§- 3 fcgBtt Lfc7 ^ y &gB?iJ£> 101-3 9 8 O^&SrO-glycan a 
flP*>,*3SW»Cj:ixff, TIB©f5T*t^<0T $ /^ga?iJ&W-r 5 O-glycan a2,8- 

( i ) m^m^m^m-^- i iciest ^ / »k?ij©7 ? / 2 6 ~ 3 9 8 ^ 

( 2 ) gB?iJ^<DgB?lJ#-J§- 1 iCfSScOT 5: J mmm<DT S / 26~3 9 8^ 

5rtt5 7 5 /&gfi?iJ&WU O-glycan a 2, 5?&t££ 

( 3 ) gs?imtf>iE?ij#-*§- 3 t-te^or s: s wbm<dt % ; Bfe#-s- 6 8 ~ 3 9 8 

( 4 ) gB?imtf>gE?iJ## 3 \Z.^m<r>T 5 / MfcE^T ^ J m&J§r 68~3 9 8^ 
I:tt57$ ^gB^^U O-glycan a 2, Z-*sT JVWfc&*fM&1r Z>m&& 

( 1 ) flUB ; 

^ h-^^tCa 2, 6 O^^-Ci/T/U^^^-rSo 

(2) SSC^JItt ; 

9* ftt**»Kl;*f?* h-*/3 1. 3N-7tf/v^ = t$y 

15 
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COJ:^^-^7^ hi/Ka2, 6 - VTA'SME^**^ _k1B LfcflUB*5 

$-137? hv-Ka 2, 6—>T/vBME»Sr<»tSCb, ifi^H^fttSf l-J; 0 

§g cd ffiiB tc: $ *l 6 t> (D X & 3 o 
*»M©JJ-^7^h->Ka2, 6 -i/7^^iicO- fljfc TIE 

( 1 ) @H?iJ^OiH?U## 5 * fcti: 7 t^HEgcCQT 5 / SfeiB^U ; 

( 2 ) w?m<Dm?m^- 5 * t* 7 k:ie<r<bt ^ / ®?ib^J{c43v^t 1 a> bSkffino 

MB^iJ^(Oga?iJ#^- 5 (dfSife LTtT ^ / mia^J<0 33~529l££«9 £ ;ft,5 0 

16 
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6 0 $.tc ga^m<7>gB?iJ##5^|S^U^:T^ y®?ia?iJ<0 3 1 — 2 0 0t5^^*C 
-So t£o IB?im<£>gE?iJ#-f§- 1 (C|B«c LfcT ^ 7 ^IB?IJ<£> 2 0 1-5 2 9 tf>^ 

r^k, fste v^nt itft, ia^ij^ogB^j#-^7 tdisitbfc 

{CfEftbfcT^ y^ia?iJtf>3 1 — 2 0 OBU^*T^lH^Jfi^^Ai:l^^tv^>^^ 
7 lCf2*o LfcT 5: / &@a?'J<E> 2 0 1~5 2 4 <D^t& $ * h v- K a 2 , 6 

( 1 ) ea&j*©ew#* 5 diE^r ^ y ®?@a^j^T 5 y 33—529^ 
<b/&5T5: y&E?u ; 

( 2 ) iE?im<Dia?ij#-s§- 5 mtafcor 5 y Kia^uor ^ y 33-529^ 

( 3 ) m?m<Dm&m-% 7 \z.^m.<or 5 y @?@a?y<DT 5 y a&#-* 3 1 — 5 2 4 a» 

( 4 ) ia?iJ3t£>ia?u#-*§- 7 icie^^t ^ y ^ib^jot 5 y 3 1 — 5 2 4 a> 

17 
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*WJNB#-c-ir5 ri^t,|ti©7 5/®ro^ E&&tf/;mtt;&P£W-t-5 

£ L < J* 1 <b 5 1@> £ U < fi 1 ^ 5> 3 M^StE"*"*"*- 

y he?ij*5 j: tj«msgaa?ij 9 1- 5 r t \z. «t 9 3 ^ t* -f? 4 — 

U tllf>^ , ClS4cDNA9'fy7!l-S:»ll:ttPCR*n5I <b 

-glycan a2, 8— >7VHMEIW3?«: Ki"« cDNA„ afetflcE^J*-* 5 *5 itflE 
yiJ#-g-7l3i|E«l<OT5y»Ba3?ySr*-rs^-^9^ hv-Ka 2, 
W*Sr = -Ki-* cDNA ^r^lSI-t-S^jfe^T^IIWJ^^t-iftW^ttTV^ 
£ 0 -boirfc, ^H^(^>0-glycan a 2, 8-*>7A'IMEfMM** fete 0 - 13=7 9 h 
v-Ka 2, 6 -i/7^|5fii?r3- K1"£ cDNA (O^Ht^ffitti*tb<0^fet!l 

Bfa©#** 3 -Kt5DNAt#5wi:^l?t5. ::<DDNA£r 
aMSfc*3l3Rlc#A1-S;: biz.*. 9, *»W©S**SrS^Swi:*s^#*o » 
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91 <£> O-glycan «2, 8-i/7/^^SiSfcl4 0 -if? 9 V *</ K 
a 2, 6 - v-T^^iOStt y -</f KS5^i 

^^Kfc^tfUBISl^^fflwae-Cfco-C. O-glycan a2, a-isT/WRCSt 

#3B0§<0 O-glycan a 2, S-S'T/l'BMeiMMMS 3 ^ h > K a 2 , 6 

tfettdSfeS, _hfE<Z> O-glycan a 2, O-glycan a2,8— >T 

/HME^JSte** J:t^ 0 * h > K a 2 , 6 - S'T A4ft*S£B**© 3 -if 9^ 

5o ^^i^^ISi: LTtt, 9! <D O-glycan a2,8-V7;V'il»BI«*fc 
li^-^7^f'>Ka2, 6-->T^iMg«W*oettfcBB-^i-* O-glycan a 
2,8->7/Vg|^iifcli|3 -if =7 9 hi/Ka2, 6-^7/UKiG^i©jS 

fat'feot, O-glycan a 2, 8- fTVUfete^fcW: 0 - #7 ^ h K a 2 , 6 

(stera)^, ^tf C00H-7fc#S<D*##?gte KpW ^St^TT^ (Paulson, J. C. and 
Colley, K.J. , J. Biol. Chem. , 264, 17615-17618, 1989) „ &%&W<& O-glycan 
a2,8-i/T/\><mfc&mmiZtii'Zp-if : 7? hv'K«2, 6 -->7VHft(E^»*© 
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^K^^^^E^P^-SfefetCKi, *J b&Xfib**-}) b/l- (Kyte, J. and 
Doolittle, R.F. , J. Mol.BioL, 157, 105-132, 1982) <D&mz.&i Tf£/& Lfc 

So -c^ j: o ttmn-vm. ^^(^pct/jp94/02182 ^<Dwmwizmmi^m.z 

O-glycan o2,8-V7/U»lB^#*tfcliU-^5^ h^Ka 2, 6-«>T/^ 
Isi/Jf-t-tV^-?*? KBE?tJ£r/flV\ O-glycan a 2, 8-i'7A'BMB^*at* fctt 

0 ^ h k a 2 , 6 -*/Tj\>>mm&mm<Dm& -r ^^^js-rss^J* 

#fl;t(;£, v^3 ^ y ^(D^?£(Jobling, S. A. and Gehrke, L. , jVatz/re (Lond. ) , 325, 
622-625, 1987) &*IJffl-f5 £ t 5„ *M»l*Olll6«^»*BlClftM 

ft5C£te&<, ^M&te. O-glycan a 2, 8->7;HM5^»** fctt 0 

^ h > K a 2 , 6 - «>T/uBMB8W*0>flH4 -f >T-£> 6 stf y ^"T^ KfB#*r 

(2) £gmj2MM± 

*38W»JlJ;*l/Wf, ^5IP^<DO-glycan a 2, 8-i/7/Ui^f©T 5 / &IB?U 
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#3§PJ§<£> O-glycan a2, 8->7;^Wl07 5 7 @?SE?IJ £ = - Ki-*iH5 

(1) wMm:(om^m^2\z^m.(D^mun^(D^m^7 7ti^p>i27o 

#B-C#£$*L54ft£E?U ; 

(2) gE^J*^IH?U#-^2tC|S^^SMH^J' : t 3 O^S#-B-7 7f|^f)12 70 

iP^^-r^^SIB^J^Wb, O-glycan a 2, 8-i'T/WlME^&ttj«-*-5i5H4«:# 

O) ia3?im(Dia^j#-^4^is«c^msgB^jf otstf 9 2#g^e> 1285 

(4) E?y^E?'J#^4{~fB^:&SE2W^:&S#-J§-9 2#|^bl 285 
^PSrWi-S^SgE^J^U, O-glycan a2,S-^T ^m^^M^-T^^^ 

( 1 ) ia?iJ5ttf>ga?'J#-*§- 6 tC|S^<D^SIS?IJ4 , ^^S#-^ 17 6#l^f>17 6 

(2) E*J£<BEyO#^6fclB«i©:&£E^J*©ifc£#-^l 76#S^bl76 

( 3 ) gaW*OE5»J## 8 {CfEgcO&gE^^S^ 3flHl 5 7 4# 

(4) %mm<Dm$m^8K&m<D&mmm*<Dm.m&-%r3Wrnfrb 1 5 7 4# 
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<lil^f>10R $f>^t<lil^f)5i, #lC#*L<ttlJ&»£>3<Bg 
«^<DO-glycan a2, 8-'>T/HME»BP#* fett 3 * h K 

a 2, 6 -t/T/i'mfc&mmofe&h'tj y^^siei, ^t/tc^^tt 

feot, O-glycan a 2, fc« ^ - ^7 ^ h v' K a 2 , 

0!l;U£, Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, &Tfi~ Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) tC|E<fe 



(3) *im<Dl&3*&7L'<9 * — 
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7> > )V Y i/ 3u ~ y ? • 7^7 — i^iil'fzs-? (Bacillus stearotherraophilus 
maltogenic amylase gene) , /^/V7> • !J/ri^/V^ a 7?7— ^Ife^ 
(Bacillus licheniformis alpha-araylase gene), /^)V7» - T ^ u ]) ^-yy^-au 
is* • BAN T 5 7 — if ai^-?- (Bacillus amyloliquefaciens BAN amylase gene), 
/<=f->V* • V 7. • T friJ V ~7v7 L T~--\?l&fc^' (Bacillus Subtilis 

alkaline protease gene) h b < fi/^^/VT. • 7"^/V7 • dpi/n tfatfi-?- 
(Bacillus pumilus xylosldase gene) 0)7*0 9 , tilttZ? '7 — v 5 '• 7^^© 
P R 5gb< ttP^P*— 7, *JI§®<£> lac, trp 3gb< tt tac ^o*— 

ni?Li!]^im-ef^il)'5I^^7 p n^-^W!ji: Uttt, S V 4 0 7*°^-*, M 
T-l (^^n^^-T^a^) 7°n^e-^, * fcttTx 7 7^ /^^ 2 

KU ^7°n^e — ^, P 1 0 7"n^ 7, h 7*7 7 7 * # y • 
So ^©B^W^Hj^^7°n^-7^^^ 

<n>~7u*:-Z. T/U=i— Jls^M Ko^t- tfitfciP:7*o^— *\ TP I 17*^ 
— 7, ADH2-4c T'o* — e>*t£ 0 

*^®*fflJ3S-Cf^»)'SI^^7 p o^— 7^!l<k LTte, ADH37*D*-^*fcij: 
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t p i A^a^e— ?l£b*&h2>o 

-kit. ^ej^DNAtei&Ilia&c-c, ^"I^ifit h/fcft^/we:/* — 5* — 9 

<d x o tmwa 9 - 5 * - 9 imrnm^^ § :h/c t> * v ornate *."< 

b ^igcft *0 1 ©) , ls?x y /n y tE^J (0iJ t « S V 4 0 x y/N y t) 
&£Tfmm^^/^-V'%& i HWX-&7'rS fr'C/W* VA RNA *3-Kt5t 

*-ittlt #1*-^ S^t KoIISlW^- 1? (DHFR) 
(4) ^:%W(0^gteifetfR^iX^fflV^geg<0»jS 
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Pi?L^W<^^!l^ Itli, HEK2 9 3$M£. HeLatt, COStt, B 

Z>fmti&&^lf htl. -^y^n-^^-fe^ • ■feHf*>*(Saccharomyces 

cerevislae)^fc(^-^^^ a-^^-fe^. • ^/W<y ( S accharomyces kluyveri)^ 

a a ? 4 As* AJNWia^*#A fCliWilS^ icifilfex. /w* Sr# 

(0H;if£» Baculovirus Expression Vectors, A Laboratory Manual ; TkXf- 

•ft Y • zfa h a-/WX"f >- • * 1/^3.7— • i?— % Bio/Technology, 
6, 47(l988)^MfE«c) 0 
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(Autographa californica nuclear polyhedrosis virus) l^^rffl V^£> d £ -So 
L-Cfi, Spodoptera frugiperda ^Plttt'fc^ S f 9, S f 2 

-^^^T/K • ;r.-Y ^ • 7U-^y-7y K* # >v<— — (W. H. Freeman 

and Company), ~*-3 — ^ (New York). (1992)) x Trichoplusia ni 0>9PJfelH 
Jfe-C&6H i F i v e y t' h D y?±S)^^ffl^5 r t ^ft 5„ 

ft, W««&fcJ:SitJHSfc* ^fvvT S J ^*(J>EAE)±7r n-* 

mcD^^^Zm^tz.^ JT^tZ.®:? h^77^-fe, S-SepharoseFF(7r/V- 

7- o — 7x^t77D-^©^^>'^l^fc^t^ov h^7^-f — 
ft, ^fl^ffl^fcy^ifiBU 77^7>f^n7 b^77^-iS, ? 
h7t- 7J^>^&, 
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HJS^Jl : O-glycan a 2, 8-'>T^a(E»»* 

#^<D ffiV^fc f£lii. T<Z>i§ 9 "<?*> 5. Fetuin, 

asialofetuin, bovine submaxillary mucin (BSM), a 1-acid glycoprotein, 
ovomucoid, lactosyl ceramide (LacCer), GM3, GMla, GDla, GDlb, GTlb, 
CMP-NeuAc, 6' -sialyllactose, 3' -sialyl-/V-acetyllactosamine, Triton CF-54 
Sigma %kfrbMAL-tCo 3' -sialyllactose, 6' -sialyl-jV-acetyllactosamine 
{4Calbiochemlt^<b^ALfCo N-T^^S << 7 5 V»*(NeuAc) , GM4, Gal, N- 
T^iVtf^t M^$^(GalNAc)ttfP5t*filil* s bl«AUfc. 0 GD3 «WfP?LH^f> 
j^ALf^o GQlb 14 Alexis Biochemicals £>MA Lfc 0 CMP-[ ,4 C]-NeuAc (12.0 
GBq/mmol) {4 Amersham Pharmacia Biotech f±a> £>^A bfc 0 ->T V ?—\£ (NANase 
II, IlDfSGlyko Inc ^±^<b^A bfd 0 A^glycanase (Glycopeptidase F) \X1£M 
it^^j^AbfCo [a- 32 P]dCTP NEN tt*>e>J»AUfc 0 t h Multiple tissue cDNA 
panels Clontech fcb/S^^A Lfdo GMlb, *5 J: TMrO positional analog 5 
GSC-68, 2, 3-sialylparagloboside (2, 3-SPG), 2, 6-sialylparagloboside 
<2,6-SPGm*B3t#& (tt*^^A^<B) NeuAca2,3Gal, NeuAca2,6Gal 

{«H5IWdt pf^Bf) frb&mZfrtchv&tiimviZo mGD3^-y^p 

&m Ltc 0 £ fd#t NeuAc a 2, 8NeuAc a 2, 3Gal inffc S2-566 f4±fl^I|!£ 9 ^A b 
fc 0 Peroxidase-conjugated Aff iniPure goat anti-mouse IgG+IgM(H+L) }4 Jackson 
Immno Research %tfrbM A Vtc 0 BSM, a 1-acid glycoprotein, ovomucoid (DftLis 
TMt (TisT p ) H^W^Rtt, rtt<b& 0.02NHC1 80S, UWC'*Q;S 

^?;*v'TA'®M&f£8#iiiST8Sia V <DT K / &BE^J&fflV^T, r*Lfc*IPH4«:* 
-rmm^T^m^^mm^^— Kttl^^ n — ^Sr National Center for 
Biotechnology Information (75 expressed sequence tag (dbEST) <7)ir— ^ ^ — ^ 
-C^^bfc^r^x GenBank™ accession Nos. BE633149, BE686184, BF730564 (D 
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5' -CTTTTCTGGAGAACTAAAGG-3' (01 A OlS#^ 1001-1020 (dtB ^) (E?U## 9 ) , 
5' -AATTGCAGTTTGAGGATTCC-3' (El 1 AOlgS#-^ 1232-1251 O^MH^tl^) (IB 
?IJ#-5§-l 0) ^lt, Israel (O^fttC^Wlsrael, D. I. (1993) Nucleic Acids 
Res. 21, 2627-2631), # V * 9— (PCR) &fUJB *J*JJB:}o£tf 

>t>ji&<o£- cdna ^^y-^^y-^^L-fc^w^ $t#i v- t /vmm&mm 

(D — pft^r 3 — n — ^^^rtV^tt<DcDNA7^^7 i> — ri>£>H@-fo# 

«b *b fc „ ^:ft^C2-^?r#Sfc^. § ^ 2 H ^ 3- /& DNA, 
5' -TGGCTCAGGATGAGATCGGG-3 ' (H 1 A(DM#f 68-87 tCtB^) (gB?lJ#-*§- 11), 
5' -TACTAGCGCTCCCTGTGATTGG-3' (El 1 A(Di^S#-^ 725-746 (DfatfiiKKlfB ^) (g2 
?lJ#-5§-l 2) £fl=$i£U ^^^^21*515 cDNA <H£M£ tf PCR m^£<9ffi&!& 
DNA DNA drifts Lfc c ^ CO^IStK- £ * ^« cDNA 7 A ^7 !) 

<b*xfc^ n-^ig^-f^- t 9 , ^g^D — ^§r#fc 0 CIO cDNA & 398 
T ^ 7^^<b^-5^S'J5>?-* 45, 399 ^ II Ki"3 

a?«*«:WL-c^fc. titter *;mzmia*i'7/i'mm&mmz.®:&£tix 

BPsROtf-Cli ST8Sia I, V t ^tl^tlT ^ / W&ffil 1"</UT? 42. 0%, 38. 3%tf)fI|H] 
£fe£^Lfc(El2 A)„ J&j3£JlT^^i-«t 0 \Z.Z.<Dfil"<?WUa2,8-is7/l>Wtm 
^iffitt^tWcii^f), r.*L**ISMO 6?-glycana2,8->T/^^ 
ST8Sia VI Ufco 

-^!>^sT8Sia vKDm&mn&mmvxs Jimtmrnzf—*^— x*ikm^tz 
tz?>. * h*?v h\zhmm<Dmm&fc&irz>^ti)mmx'%ti 0 01 Bint 

V <D ST8Sia VI <DW&MR £ t htf) ST8Sia VI X'iZT ^ 7 
82. 4%O^I^H4^^bfc(H 2 B) e 
o#*^ST8Sia VI©H*^«jKttft«:W-<Sfc«>, >'*t%<Dm&* 
tfofco £-f^** ST8SiaVI Ko^T, -tfL-eh/Xtol 1M" h 2 H3S<Z>-£ 

j£ DNA, 5'-TGCTCTCGAGCCCAGCCGACGCGCCTGCCC-3' (El 1 A(D^S#-^ 141-170 
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(IE?U##1 3) , 5* -TATTCTCGAGCTAAGAAACGTTAAGCCGTT-3' ®1A©I1 

#-i§- 1263-1293 (Dmrnmizttm) (ga^j##i4) ^d-^^^u^ 

ft cDNA t LT PCR J; 9 „ ST8Sia VI <Dm& Y * 4 — K"f 

*DNA»rJi-«:*B«Ufc. rtufcJAoI -CtyWt'&M%W}®)&$L'<* *- P cDSA <Di%oI 
1M h^ifAbfCo £ pcDSA-mST8Sia VI b$}&Lti 0 

h ST8SiaVI ^Ol^TteU *-f Human Tumor Multiple Tissue cDNA Panels 
(Clontech) <D Colon adenocarcinoma CX-1 f£3fc cDNA £r^M £ Lt, 2 ®H<D-g*/& 
DNA, 5' -CAATTGACATATCTGAATGAGAAGTCGCTC-3' (El 1 B £>l£;g#-5§- 293-315 t£*@ 
^) (IE?U#-f§"l 5), 5' -TACTAACATCTCCTGTGGTTGG-3' (El 1 B 740-761 
(DfaffimiZ-tt^) (ia?'J#-^16) ^ffl^-CPCRjfetCj: tJit^L-fcDNA^, ^ 
<fctf2ifS3i£>^J&DNA, 5' -CCAGTGTCCCAGCCTTTTGT-3' (H 1 B 608-627 
KfBliO (gB^(J#-^- 1 7 ) , 5' -TGAGTGGGGAAGCTTTGGTC-3' (IUlBO^S## 
1407-1426 £>t@*fS$M-tB^) (gB?iJ#-^18) £rffi^TPCR2fcK£ 9 if *I Ufc DNA 

mn*. mm& dna iifr>^*jiK*pr<5 £c<>ri ^--r b£fijfflL-c^u t h 

ST8Sia VI (D^K>-f^^ = -K-r-5 DNA^Tjt^#fc 0 ZthZfo— — is?^ 
2 5— pBluescript II SK(+) (7) £coRV MdtfALfd^ #tv?I t Xvtol "C^O «9 
ffiU Cl<D^9ffiL$r>fr£pcDSA<7>£coRI-^>I -f-^T Mcjf A Lfc 
pcDSA-hST8Sia VI t^S^Vfc 0 
P cDSA-mST8Sia VI *3 <fc pcDSA-hST8Sia VI frtl^tl^ V Xft^f V 
^ IgM ©v/yt/l' / <'7 P f K£ Staphylococcus aureus protein A, $3 <£ 0*"^ £ 
£fctet: h ST8Sia VI >f ^(^ ST8Sia VI -CttT ^ 26-398, 

t h ST8Sia VI -C(j:7$;llSt 68-398) ftS^S®®^* 1"> D *SC£ = — 

£-3§5lr<^ * — t y*7x^ :/(Invitrogen)&fflV^T C0S-7 jNM&T?-*:© 

-iStt^mSr^TofdCKojima, N. et ai. (1995) FEBS Lett. 360, l-4)„ r^T* 

PA-mST8Sia VI TP PA-hST8Sia VI ( t b) k&4, Vtz 0 
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PA-mST8Sia VI. PA~hST8Sia VI f3 IgG-Sepharose (Amersham Pharmacia Biotech 

X U T (O <fc 0 \Z. ft o fc (Lee, Y.-C. etal. (1999) J. Biol. Chem. 274, 
11958-1 1967) 0 50mMMES^^7r — (pH6.0), lraMMgCl 2 , lmMCaCl 2> 0.5% Triton 
CF-54, 100nMCMP-[ 14 C]-NeuAc, f f OTf ^f4 0.5 m gM, )&*W^ff, 
it V =?m* 1 rag/ml 6 <fc 9 t-^iP) . *5 £ PA-mST8Sia VI * tcit PA-hST8Sia 

vi mmm&'&tt&j&fcao n 37 mx 3-20 ^y^a^-m t©^, 

J&tJ^KUlo^Tte: C-18 J* (Sep-Pak Vac 100 mg; Waters *±) 5rfflV^"CifS®{ U 

3|Sf b VXMffiZft^tCo *V WKfiv-y ^y/W60HPTLC T'U- h (Merck 

*±) h U^*/-/l-: try ^>:n-^^/— /V:*:ftfife=100:l0:l0:30:3 

£>jg§fl&& (*y=*»/HK : T>^r-T7K : 7R=6:l:2.5 

IK y =*»ffl) . *fc«^nn : * y : 0.02% 

CaCl 2 =55:45:lOO®»Sji HMBKJB) -CJSBBLfc. SDS- 

BAS2000 7> ? 3i->f^— v^T^^^if— -CBJflMfcU ^*b/c„ 

m 1 ^PA-mST8Sia VI, PA-hST8Sia VI <DSM#M14^T^i~o 
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PA-mST8Sia VI GM4, GM3, GDla, GTlb, GMlb, GSC-68, 2, 3-SPG, 2, 6-SPG ft 
£\ #»5g**hK: NeuAca2, 3(6)Gal-i: 5 *3ft*r t>o*filBftfc*t LTEH4&^ b 
fc 0 rcD5^>GM3 &mnt Lfc*§£\ -€:«>SJS:^ft»4a2.3-. a 2, 
L"rv^^T/HI«r»JI«J^«IIW-r*'>T!l fef(NANase II)T?I4J»A^T/V 
|fc##KfrSJxfc*»ofc# % a 2, 3- a 2, 6-, a 2, 8- a 2, 9-*N^TJfr6' LT^5 
->T/vifc*:#llftlfc9JBPf^"S*>Ty (NANase III)-Cte, 3*AS'7Vi'B6as#) 
»T$ix;fc.<l2 3 A). &iLZ.<DRj&mV>ltetiiGl)3*:; ^n— ^/H^ft: KM641 
fc TLC;fe^fe&(Saito, M. efai. (2000) Biochim. Biophys. Acta 1523, 230-235) 

{-J;o-Ca2,8 ^^LTv'T^a^A GD3 - * 

:H^(@3B), PA-raST8Sia VI ft v-T/V-@?£a2, 8-^iSt^t6r £ 

— i^y/^f$:SSi Vtcm&m lh PA-mST8SiaVI tt0&flFfi0*«r 
BSM ^*TLT*ti«V^tt*^bfc 0 0§J*f$L 
Fetuin^§J££$Htf>^&^ ; Pri~5 Ovomucoid ICMLT hfB^.^^ bfcriS, Ovomucoid 
-f 6 Stttt 0 §i*fgl If * W ^ St it-< S i o fc 0 *5 » PA-mST8Sia 
VI f4T v-T o «f * >v< ^ M KM L T te£ < Stt £ ^ $ ft o fc 0 * J£*t*3 «t 
^-y LfcH^<fc 9 1) , PA-mST8Sia VI &m$tk LTfS!g5-r<5ft 

/jN*Na^l(tttt NeuAc a 2, 3 (6) Gal T?*> 5 r. £ #93 ibrt^ft o fc„ 
Fetuin£g«£ Lfc£:#, PA-mST8Sia VI ld«J; oTfc btzKmAZritz. W/U 
0 m$g$k\Z.J& Q & ftlt V > 6 w i: # JV-glycanase *&3g^ J; o T 91 h 
fl^ftofcfllUh -rtHt>^> PA-mST8Sia VI SrfflV^T Fetuin £ [ M C]-NeuAc 
m*^a!IWR«r^^ K^^bifilK-t-S^-glycanase 
^^(82.7%)^#t^ttfi^^Fetuin{C^$ttfci**T*fcofc: 0 ^<Z> 
r £ tt PA-mST8Sia VI t^ioT#ASn/t^T^»W^«|J^tt^S*Nft^J&5ii 

£<b(£PA-mST8Sia VI 0>£®#Ste*5 £tf5itRt3:£W bfr^-tZftlb, BSM £ 
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GM3 Km fit, Jfoa* fit&JfcfeTtoBSM IZM ttli Afe fit=0. 03 mM, Vmax ftt=23. 8 

praol/h/(ml T% fltfi 793 Trfcofco — GM3 td^f Ai; fit 

=0. 5 mM, fto ffi=0. 67pmol/h/ (ml $fS$0 T% Vmax/Km m± 1. 34 T*fc o fc 0 
<0j|£*W\ PA-mST8Sia VI l^ot OlWiJilf^iVSiiJ: <9 

±ieo^^^^^«{c:o^-c«, mmmzg>'p<Dm.nhz>i><v<v PA-hST8Sia 

VI fcOl^TfcMSTtt^ar. bfrh<M 1 , @3A, EUh 3-«®J^J±)3fe<E>ST8Sia 
VI #^#(0 a 2, 8-i/TJl>Wl$K®mm t ttllfc SMMmttSr^rTS - £ £ 

$.tc^V* ST8Sia VI {dO^Tf*. a — !XO*IMSft(£:tett5g#^?g 

14^0VNT'blfi3-<fci(B]5) 0 -7!>^ ST8Sia VI (D^S^=>- 1.4 
kb OAbtl-^DsI SJrJt^ 383^<^* — pRc/CMV OAfetl-yl/wI •^'f M^ALfct 
(D£pRc/CMV-ST8Sia VItift£U rtt^r U #7 ^ ^ h T 5: ^Srffl^T C0S-7 $B 
ASlC^A Lfc„ r tf>#SM&£ "9 #^ V ^> K&fflffl U NeuAc a 2, 8NeuAc a 2, 3Gal 

(M 5 Ah pRc/CMV-ST8Sia VI ^AjStt^^T^m^ NeuAca2, 8NeuAca2, 3Gal 

#5t & w-r s # v ^ v us- is vmtmtm u x v ^ r. £ a* m % friz. & o yt 0 * & anna 

rt<£>*f* >/<*SncoivC t>s pRc/CMV-ST8Sia VI ^A«T*f± 0 M*f#K-Ll£fr 
fc^NeuAca2,8NeuAca2,3Gal^5t^^$^^•CV^fc(|g5 B) 0 J^±0^m«x 
V* ST8Sia VI ^^flcp^t- jsi/^X «2, 8-^7VHME8H** £ LtHittl/^r 
tfc^LX^So 

fc*5^ ? * ST8Sia VI foBs Bmte if X^tcgim LX V ^(8 6A), 

t hST8Sia VI l±Jte«^il&Jfc©#«»«» :fc£tf#ffiM0ifoJI&&^:fc^X^ 
3§gtLX^5(E]6B) 0 



^fg^OjtrtttfiJ (Cffl l^fcf*^, KJN-SttfiAT^ii «9 Fetuin, 
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asialofetuin, bovine submaxillary mucin (BSM), al-acid glycoprotein, 
ovomucoid, lactosyl ceramide (LacCer), GA1, GM3, GMla, Gal pi, 3GalNAc, 
Gaipi, 3GlcNAc, Galpl, 4GlcNAc, Triton CF-54, p-#9^h*>y— £ 

{iSigmalt^'b^AUfeo Paragloboside, 5? h — X ttfPftfcfilg^kS&A U 
/Co CMP-[ M C]-NeuAc (12.0 GBq/mmol) ft: Amersham Pharmacia Biotech %tfrbM 
Ab^Co Lacto-jV-tetraose, Lacto-vV-neotetraose, !i ^-f (NANase I, II) 
14 Glyko Inc tb&> <bfiA Lfc e [<x- 32 P] dCTP tt NEN *b&» fc»A Lfc, t h *5 <k 

J* Multiple tissue cDNA panel (4 Clontech ftb6>fb^A Lfc 0 BSM, al-acid 
glycoprotein, ovomucoid CDJIfcv'T VWfc (Tv'Tn) ^tb^Sr 
0. 02N HC1 * 80 1 B^T^Jg-T 5 - t Ul «fc <9 fflWk bfc 

t b ->T/HM©I£6*S* ST6Gal I ©7 ^ y KE^JSrfflV^T, ^tt<btSPt45r^i~ 
IfS^T^tfc^^i^ 3 - KttV^^ o-y?r National Center for 
Biotechnology Information CO expressed sequence tag (dbEST) <D"r — — -X 
X^mVtct GenBank™ accession Nos. BE613250, BE612797, BF038052 <D 

^S-EST ^ n — ^^qtibttfCo CtlibKloV^te I. M. A. G. E. Consortium «fc 9 
^^^D-^^A^Lfc *fc^:iX<b^SgE^Jif#^IJffibT, SfcK dbEST 
t t h y y A CO High throughput genomic sequence (Dy*—-?^*-?. 3r$&^ Lfc £ 
^5, MM EST ^n-V^^y^jte^om^BB^J^^^ttfc (Accession 
Nos. H94068, AA514734, BF839115, AA210926, AA385852, H94143, BF351512 C£A 
_b EST & ci — ~y) , AC016994 W J AgB^J) )„ J^±(D^SBfl^J1f % t 

SriiSS-r-Sw £K J: oTS8ffW&£^ D-V£#fc(IH7 A) 0 ^COcDNA 

fit 529 T 5 / m^b^a^a'J^4 60, 157 CO II MflU* W?*flf & = — Ki~^¥ 

##l2-30(7)^(c:#^-r5r t^ao^ttfc (@7B) o *9i"*9%<»T^ 
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tt 0 %tz.*z Hfm^p b h i/T^mm&mm (otp-en sT6Gai ur^® 

l/^^-Cftti^V^^ (48.9%) ^^Lfd^(|gj9 A), fife 0> 7 7 5 <7i)^T^ 

tz.Z.hfrh, Ztl**mW(D 0-#7 ? h~> Ka2,6-v^TyW^^^ST6Gal II 
£i*r^& LfCo ^fct h ST6Gal II Idfi, splicing variant £ btlZ> 9 sT V A- 
•t^— 7 S <D&'p7!)*bm&\&&te : & short form <D? cr — LtV^fc (HI 7 

— x ftil <D »i ?L »J m \ Z. *5 V n X t> r. tt £ P 8t B*5fc & # £ i" -5 <D ib> £ m 5 fc £> . 

t b sT6Gai ii <om&\m mi&mm u-c, isa^i^^-*^— *srtftatLfci: 

-^CO^Tt^ n— ~>-^£fT9 - Ufc 0 -^7^ 14 0 gJJ&JE£3fccDNA £ 
g£M irtt, 2 itt^^-^^ DNA, 5' -GACAATGGGGATGAGTTTTTTACATCCCAG-3' (El 8 A 
<D m. m # 321-350 ^ t@ ^ ) ( K fll # # 1 9 ) , 

5' -CG ATTTCCTCCCCCAAGGAGGAGTTCAGG-3 ' (El 8 A <£>lgg#-^ 864-893 <D fB*ft#K {£$S 
(1EJU## 2 0 ) PCR)fe{- J; 9 lfitig Lfc DNA $Ut\ *3j:t*2«»> 

DNA, 5' -ACGTTGGACGGCAGAGAGGCGCCCTTCTCG-3' (El 8 AOJSS#-^- 774-803 
(C^g^) (Sa^J#-^2 1) , 5' -ACCTTATTGCACATCAGTTCCCAAGAGTTC-3' (El 8 AO 
&m&^ 1582-1611 (Dmffimfcmm (IE?U##2 2) &JBl*-CPCRifet::«fc9«| 
ffi Lfc DNA BtJt-&, P5*B"ieDNA ®rJt#*ilf-W^5 A>v?I h Srf Uffl LTig*S U 
$ C tt{C 2 =ffi^(D-g-^c DNA, 5' -CAATGAAACCACACTTGAAGCAATGGCGAC-3' (El 8 

a © m. & # -*§- 1-30 \z m ^ ) ( E ?U # # 2 3 ) , 

5' -CGCAACAAAAAAATAGCTATCTTCCTCGGG-3' (El 8 A 381-410 <D tBM^^ 

1®%) (IB?U##2 4) &/Bv*TP(H&K:.fc0l**BUfcDNAtftf£» M DNA Bjfr)t 
^^aicWf-5^r51HI h^flJffiUTjS^UT, ^>^^ST6Gal II (0^3z^i 
=» — K-f £ DNA #rJt£#> ^ d — =L^ys<? pBluescript II SK(+)fc#Ab 
fc 0 El 8 AK-?V*(D ST6Gal II OgH^Jlf ^^r^i~o -v^^ST6Gal II ft 524 T 
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fc h ST6Gal II J: t) 5 T ^ 7 if^T" &m$ttZ-1®m~t- ZUft 

fift## 12-30 <B«#fc^i-5w ftfc (B8B) o MYt^V*<D 

ST6Gal II -CttT 5 /&@B?U U^/Ut? 77. l%©*HBItt«r^ Ufc (El 9 B), 

fT o 0 * i* k h ST6Gal II tO^T, >1%oI if ^ h DNA, 
5' -TCATCTACTTCACCTCGAGCAACCCCGCTG-3' (H 7 A<£>i£g## 255-284 ^*B^) (IB 

?ij##2 5) *r/flv*-cBijr» k^^t >w.Tm^ xhoi v<< f^ai, 

pBluescript II SK(+) $3&<D XJioI h£fflV>TST6Gal II X-A^Sfc i i&t£ 
Kp« >fVfea- Kt5JAoIllf^lriltfc„ £ tl&m%W}Va&&'<? *~ PcDSA 
(DiTtol H£*f ALfc„ ££>3B^<* * — £• P cDSA-hST6Gal II Lfc 0 
&ti^"}* ST6Gal II (COV^tt, ±IS^ n — = >^ ffll^fc-g-jdc DNA, 

5' -CAATGAAACCACACTTGAAGCAATGGCGAC-3' (HI 8 A©SI#f 1-30 ^) (Bfi^lJ 
#-§•23) © A» b 9 K , jTCmI "9- h & ^ ^ ^ DNA, 
5' -CATCCAATTGACCAACAGCAATCCTGCGGC-3' (El 8 A c^^S## 83-1 12 iCtl £ ) (BE 
?ijff 2 6) SrfflV^-^?* ST6Gal II <D*7- A^M^ifStt = — : K"t" 

5 JtonI-J»oIWf^-SrW8*b/tio Z.th& pcVSh <D EcoRI-XhoI 1M KcjfAlfct© 
& % %&%S<t P cDSA-mST6Gal II i^^bfco 

pcDSA-hST6Gal II & it* pcDSA-mST6Gal II ^rftWb^ !> *$feJ3E^o ^ ]) 
1/ I g M (DZ/if-^-fV^-f^ Yh Staphylococcus aureus protein A, $3 XTf^r 

b ST6Gal IIO?£tt K^-T h ST6Gal II "CttT ^ J 33-529 x 

-v?* ST6Gal II "CIST 5 / 31-524) t5>£ & 5#^MSfe^* M£ = 

— <b U #7*^ hT^(Invitrogen)£/BV N TCOS-7Ji$M£-e-£<7} 
— ifltt38S%fTofc(Kojima, N. «t ai. (1995) FEBS Lett. 360, l-4)„ 

^K^r PA-hST6Gal II(t h ) *5 J: PA-mST6Gal II V k Vtc* 
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PA-hST6Gal II x PA-mST6Gal II IgG-Sepharose (Amersham Pharmacia Biotech 

XUT<D X 0 ICfTofc (Lee, Y. -C. et aL (1999) /. Biol. Chem. 274, 
11958-11967) 0 50 mM MES 7 r — (pH 6. 0) , lmMMgCl 2 , lraMCaCl 2 , 0.5% Triton 
CF-54, 100 /zM CMP-[ 14 C]-NeuAc, (fJjlfO^tt 0. 5 mg/ml, ^ 

/n^H, ^-y =T*f4 1 mg/ml ^*S*5»-aSAP) * *5<ttf PA-hST6Gal Il^fcfcfc 
PA-mST6Gal II »»««:^tfR*S*(10 /* 1) & 37 3-20 >-3f.^-<- h 

U *:<r)'&. # 7 -MSep-Pak Vac 100 mg; Waters *±) 3r 

o £ * £ u xtm fcTfo fc Q * y =t«n *£jmfCf2 > y * ^ 6ohptlc y 

— h (Merck *±) id l-^n/^y — /V : T^^-TtK : *=6:i:2. 5 (E> 

£ggfl&JK (*y fctt^naaM/A : * y — /V : 0. 02% CaCl 2 =55:45: 10 

(Djgn^ (*ijm«;B) tSMLfc. w?^«©#^ttSDs-7i?yr^ y/vr 

* 2 K PA-hST6Gal II X PA-mST6Gal II OSf#Itt5r^t 0 
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mmm t h * y =?m l x tz . &mtt%i c a 1 p 1 , 4gi c na c mm. ^tofcro 

ffig£i?f<DgfC£&5t<^te&a>ofc 0 *^Jt$S?Ofc*(Clt h ST6Gal I (^^y =fi^ 
{C^-r-5f§tt?rP^fci: Gal 0 1, 4GlcNAc #£i££ <bo;T y ^«|(D«/5^c: v 

Lactose ^ Lacto-^-tetraose & ^fct LT hf£&Z7F bfc (H 1 0) 0 *fcST6Gal 

STGGal IId3ST6Gal I £ 9 t S5f4#Mtt^BS Lt «fc 9 iH^tt^VN ~ £ 

5„ 1 1- ST6Gal II <D splicing variant X*&2> short form Z//<? K(C 

o^tfi, ^^tt^B^'b^^oytdii i o) 0 

PA-hST6Gal II fe&Tf PA-inST6Gal II (-<fc "9 Gal 0 1, 4GlcNAc iZ^T^m^^^- 
Lfc*§3\ ^(OSf&lfeWiAv-T/Hlli ST6Gal I (DlM&b mm\Z. a2, Z-ffe&X 
Mi&LX\<^i'T/l>m&¥fmft^mirZ>^T}) (NANase I)T*(^»f$iX 

t£frotzfr, a2,3- a2,6-^T^^U-CVN-5^T^^#^^»T-r^^ 
Ty (NANase II) -C(*9JK(f$tT,fc (Ell 1 A), * £ ©KJ&mfctt TLC 

V^T 6'-sialyl-yV-acetyllactosaraine 1 1^ C^ltl^^r^ bfcd £ > &h\ZJf*7? 
hv^y-^^i-ett tlc tiisv^jgHbS^^kAsS«>5>4x*A»ofer:^*^(EI 
1 IB), a 2, 6 *£-££^L-C#7^ h - * t£ T /V *g A £ *V fc 
6'-sialyl-^-acetyllactosamine t £>*bfc 0 ^±^£9 ST6Gal II 

i/T/Wg££ a 2, 6-©*S£-«iS;-?#7 * h-^l^t5- £ £ s 9§ e>J&»fcfcofc. 
fc*5*©«M-#* LV^SSC^ U-Cr±,*«5E*«Bt- Gal 0 1, 4GlcNAc 1»5g& t>0*- 

y ^^#^<bn/c 0 

Jfcth ST6Gal I, ST6Gal II <7)1l£* **ftai^*5^*»5i^^ — >«T. ST6Gal I 
#1^7^^- ( 5 ' -TTATGATTCACACCAACCTGAAG-3 ' ( IS ?U # # 2 7 ) *5 «t 
5' -CTTTGTACTTGTTCATGCTTAGG-3' (8B?<J#"*§- 2 8 hPCR if iHI#r $ tt 372 bp) 

t ST6Gal II #^^^7^^— ( 5 ' -AGACGTCATTTTGGTGGCCTGGG-3 ' (EI 7 A<D%L 
1264-1286 fCffl ^ ) (8E?U#-*§- 29) *5 «fc U 5 ' -TTAAGAGTGTGGAATGACTGG-3 ' 
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(IH 7 A WlSff 1745-1765 ^ffiS) (E?U#-£ 3 0 ) , PCR if i}>g»r>>t<D*£ £ 
fcfc 502 bp) PCR ^fH^fc (I12A). t h ST6Gal I mzb h¥<n> 

mmx&m.vx^it&* sT6Gai ii n^m. xu. mytm&!&< ®M&x<o3m.vz 
$Fi£\z.fc^ti\ £L<m#>btiti:froti 0 h sT6Gai i \*&mM.mmjfox& 

^LT^fc^ ST6Gal II <D&m.fe&ittir*%t£fr'otz.m 1 2 B) e ^fc^* 
ST6Gal II (O^^^^^OVNT, * * ST6Gal II #^#J7*7-f-^ — 
(5' -CAATGAAACCACACTTG AAGCAATGGCGAC-3 ' (M 8 A 1-30 m*Bi3) (Sfi^'J 

#f 23) *5 ± tf 5' -CGCAACAAAAAAATAGCTATCTTCCTCGGG-3' (HI 8 A 

381-410 mmmzft^) % pcr 410 b P )& 

(^jiaitt-c^mtt^fir^iftvA^ £L<m#>b*itefr^tc (0120 „ u±<d& 

^{iST6Gal I t ST6Gal II fr±fcftXmKZ>®:P\ : k%:tc LTV^ £ i Sr^-TSo 



9 LTO-glycana2, 8-^TyHft<E»**x*5 J:tWK#* 

xum&m-Zs o-giycana2,8->T/i'mm&mmfs&$:&irz><DX\ m*.t£. m 
etit hm<Dffim*m>A-tznmt\sxmmx*ib5>o *^<z>o-giycan 

mmt\^Xi>m^Z>Zb&-5imX'1bZ>o ££>K£;fc* ;£3i§§lltf>0-glycana2,8- 
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W<0 0 -137 V Y > K a 2, 6-*>7VHME8HI* ST6Gal II fi, 5 
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-glycan a 2, 8- */7 /«^^Io 

mn<$M& : Siaa2, 3(6)Gal CL^T*. Sia te^T/V-®?^ U Gal fi 

2 . TE©ffliia>©7 S / IME3?U«r*"i" SO -glycan a 2, 8-f7 A4StlB&& 

(2) iE^m^sE^j## i *fci*s \zuwt<D7 smmmz&i^x 1 ^e>^ii^ 

7 ^ / &<D;fcj*c, ©&&tf/;mtt;&n&^-r£T 5 / ^IB?iJ£W U O-glycan a 

3 . If 5^31 2 KllEtt© O-glycan a 2, 8-i/7^ttE»»*OT 5 7 BfeBB^J* 
=i— Ki" -5 O-glycan a 2, 8—>7 ^mfc&ffiBiA&^o 

4. Tia(^{pr^O^SfiB^JSrW-rSfS*^ 3 t-IS^co O-glycan a2,8-*> 

(1) E?IJ*<0E^J#^2telE*t<O:|&lSE^J* ©IStf 7 7#@^f>1270 

(2) ga^m<DiB^J#-^2{c|E^(DmSIE^J [ t ] ^S#^-7 7#Btf><b 1 2 7 0 
jbH&Wi - S&SBB^JfcW U O-glycan a 2, Z-*s7 ;\sm&®*f&ti&1r SfSttSrW 

(3) ga?iJ^(DE?iJ#^-4JC|E«omSE^J c t 3 ^S#€-9 2#@a>£> 1 285 

(4) E^<DE^J#-^-4(C|E«OitgSE^J t t 3 cO^S#-^9 2Sl^f>1285 
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^P^W-r^mSSB^J^Wb. O-glycan a 2, 8-^T/^3te^£M^1-'S7£tt £W 
5. 3 £ fete 4 lefS«tCO O-glycan a2,8-i/7/«fiiiie^ ; £r 

7. 5* fete 6 K^m^m.^*.^? vmnfc&ztitcmn 

8 . S»*3® 7 lcfBtt0>J&WBifc#*:*&*l U&**a»fct»#3i 1 * fete 2 l£|E 

i £ SrUM* 1 * fete 2 teffijBtf>B**0>jK3t;fr 

9 . TIBO^tt^<75T 5 y Bftga^JSrW-rS O-glycan a 2, 8-S'77HMESH* 

( i ) m$m<Dm$m-% 1 KKftor s j mm^mr k ; 2 6 ~ 3 9 8 

( 2 ) IH?iJiStf>I2?iJ#-^ 1 (efE*t<£>T ^ / ^IB?iJtf>T ^ / 2 6-3 9 8^ 

«r^"f ST^y^iB^J^Wb, O-glycan a 2, 

( 3 ) SB?lJ^0>ga?'J#-J§- 3 fdlSitOT ^ / mm?WT 5 y 68-3 9 8^ 

h$LZ>T^;W&m ; Xte 

( 4 ) wu?m<Dm?m*k 3 leisgscoT 5 s mwM<oT % / 68~3 9 8^ 

Zm-TZT \ /BfflB?!ISr*rU O-glycan o2, 8-y7^t^5rttlt SfSttSr 
1 0. Ht&9Cl * fete 2 t^|E4fe<D O-glycan a 2, 8—>T/l'Ma£l*SS<0?Stt 

44 



WO 03/064655 ^^T/JP03/00883 

S-Cfco-C. O-glycan «2, 8-^7;H^^«*Ht5Stt«rf t5I6f , 

1 2. a*«i i \z&<m<DA&*&'£ttifrfr&z.'<? *—o 

14. If^l 2*^cfil 3{d|Em^#£^X.-<^^-f-<t vtewm&zfr 

h > K a 2 , 6 - ->T /VgSlS^Sli, 

( 1 ) ftUB ; 

(2) &»4$£tt ; 

5fciSK#7^ h — 1, 4 N-Tir^i//^^^^ ^«itSrto!^^5rSK 
£U RX*HzWfc#5? h-xfi 1, 3N-7tf;i/^f^y 

17. TlB<D{pr*i^<DX ^ y^gB^J^r^-rS 0 -if?*? V v- Ka 2, 

( 1 ) E?!l*0>E3flJ## 5 * fcte 7 tcSBttOT 5 7 EME$iJ ; XI* 

(2) ga^m<DiB?iJ#-^5*y t c{i7fC|S«(DT5 y@?SB?iJ(C*5V^T l^^itiO 
7^l!f©^ g^TJ«/X(*#*P^^i-^T5 y^iB^iJ^rWb, 0 -if =7^ 

18. flt*3U 7^IEmo/3-^f7^ h V Ka 2, 6-->T/HMS^#*0 
TS: y®?ia^J€r=>— K-T-5 0 -if?* his Ka 2, 6 -isT /HME^I**»£s-?-,, 

i 9 . Tte.<Dm^<Dmmmm^-r^>m^m 1 8 tcis^ ^-^7^h>> 
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K a 2 , 6 - ^T/V^^^mit^^o 

( i ) ga?'Jie<DBa?ij#-5§-6 (ciB^o^sga^J^^^s*-^ i 7 6#i^f>i 76 

2 # g -C4#j£ £ *L3i»BH?iJ ; 

( 2 ) W.n%t<Dmtm^ 6 l£|Eife<Di£Sia?lJ ■*> <£>&S#-5§- 1 76#l^f>l 76 

(4) gB^(Dia^J#-§-8^l2^mS@a^J c ! 3 ^>M#-^3#ed^ 1 5 74# 
£Wi-£*£SiE?iJ£WU j3-^^h^Ka2, 6-VT/VBft^SrttSSE-f"S 
2 0. St*q[l 8tfcttl 9fc.fBfW>/3 Ka 2, 

2 2. ff^3l2 0*fc«2 1 t-J: "?^«te**tb 

2 3. !f^«2 2»n«B«i©^K«5tftft:4r#IIU**»A>e)I«*5ll 6 £ fete 
1 7^|B«©#Sl5^SBi-r*wi:«r«Flfti:i-6, B»**l 6 fete 1 7 fc:ffi<ft<D# 

2 4. TI5cD{prtt/ii^T^ /fifcE?0«:*H-a 0 his Ka 2, 6 -is 

( 1 ) ga*imogE?iJ#-5§- 5 t-KicOT ^ J m%B.&\<DT 5 / 3 3-5 2 9^ 

( 2 ) m?m<D%&m-% 5 {-iss<^t 5 j bes^t ^ / 33-529^ 
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( 3 ) BH^J^OBB?l)#-^ 7 tciEic^T ^ / &IE?"J£>T ^ J 31~5 24^ 

( 4 ) mfm<Dn&m-% i izumvr $ / mmm<DT ^ / ^#-*§- 3i~5 24^ 

2 5. ff^l 6*fctil 7^|E«cO/3-^7^ hv-Ka 2, 

f&ftftBm(Dm&-?3boX^ hv^Ka 2, 6 - i/T/^i£ils^£fc*-r 

2 6. ff*^2 4Xli2 5 (C|2«t^Me Ki~5iHH^o 
2 7. MM 2 6lClS*to3*e^&^t?il&*lfe*^**-. 
2 8. 3£5l-<^*--Cfc£K If 2 7tC|S^(Dm^-m^^^-o 

2 9. ff*«2 7£fcte2 8lCfS^^a^-lfe^^^*-^J: <9^K^$^ 

3 0 . gf|*3S 2 9 |cett«>7gmB&#«:#& 2 4 
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B 



Mouse ST8Sia VI 



CGGAGCGGCGAGTCGGTGCCGCCCGGGCTGCGCTTCGCCCCGGCAGCTTTGGCGGCGAG^ 100 

M R S G G T h F 8 

GCCCTCATAGGC AGCCTG ATGCTGCTGCTCCrcCTGCGT A 200 

ALIGSLMLIL.LLRMLWC PADAPARSRLLMEGSRE 42 

AGGACACCAGTGGTACCTCAGCTGCACTGAAGACACTCTGGAGCCCGACAACCCCGGTACCACGCACCAGGAA 300 

DTSGTSAALKTLWSPTTPVPRTRNSTYLDEKTT 75 

CCAAATAACAGAGAAATGCAAAGATCTGC AATATAGCTTGAACTCTTTATCT^C 400 

QITEKCKDbQYSLNSLSNKTRRYSEDDYLQTIT 108 

AACATACAGAGATGCCCATGGAACCGGCAAGCAGAAGAATATGACAATTTTAGAGCAAAACTC 500 

NIQRCPWNRQAEEYDNFRAKLASCCDAIQDFVVS 142 

CCCAGAACAACACTCCAGTGGGGACTAACATGAGCTACGAGGTGGAAAGCAAGAAACA 600 

QMTnT PVGTNMSYEVE SKKMI PI RENI PH MF PV S 17S 

GCAGCCTTTTGTGGACTATCCCTATAACCAGTGTGCAGTGGTTGGTAATG^ 700 

Q P F V D YPYNQCAVVGNGGILNKSLCGAE IDK SD 208 

TTCGTCTTCAGGTGTAACCTCCCCCXAATCACAGGGAGCGCTACT 800 

FVFRCNLPPITGSASKDVGSKTNLVTVNPSII T L 242 

TGAAGTACCAGAATTTGAAGGAGAAGAAAGCACAGTTTTTGGAGGACATCTCCA 900 

KYQNLKEKKAQFLEDISTYGDAFLLLPAFSYRA 275 

CAACACAGGCATCTCTTTTAAAGTCTACCAAACACT^ 1000 

NTGISFKVYQTLKESKMRQKVLFFHPRYLRHLA 308 

CTTrTCTGGAGAACTAAAGGGGTGACTGC ATACCGCTTGTCC ACAGGCTTGA 1100 

L, F W R T K G V T A Y R L _ S_ J _ G _L_ M _I_ A _ S_ _V_ A _V_ E _L_ C _ E JJ_ V _K_ L _Y_ G 342 

GATTCTGGCCTTTCTCT AAGACT ATCGAAG AC ACCCCACTCAGTCACCACT ACT ATG AT AACATGTT ACCT AAGCATGGTTTCCAC CAG ATGCCT AAAGA, 1200 

FW PF SKTI E DT P L S H * H Y YDNML PKHGfQDQM P K [£J 375 

atacagccaaatg<:tccagctccatatgagaggaatcctcaaactgcaattcag^ 1300 

YSQMLQLHMRGI LKLQFSKCETA* 398 

GAGGTGGAGTGGATGTGTCACAGCATCTCCAAAAAGCCAATAGAAGAAGGCACAGAGAAAGCA 1400 

AGCCACCCGCCCCCACTCACTTTGCAGCCTCCACGAGTCACTCATTCTCACCTTC 1500 



Human ST8Sia VI 

GGTGGCGGCGGCGGCGGGAGCCGCGAGTCGGGGCCGCCCGGGCTGTGCTTCGCCCCGGC^ 100 

MRP 3 

GGGGGCGCACTGCTCGCCCTGCTCGCCAGCCTGCTGCTGCTGCTGCTGCTGCGC 200 

Q GALLALLASLLLLLLLRLLWC PADAPGRARILV 37 

TGGAGGAAAGCAGGGAGGCCACCCACGGCACCCCCGCRGCGCTGAGGACGCT 300 

BESREATHGTPAALRTLRSPATAVPRATN STYL 70 

GAATGAGAAGTCGCTCCAACTGACGGAGAAATGCAAAAATCTGCAATATGGC^ 400 

NEKSLQLTEK CKNLQYGIESFSNKTKGYSENDY 103 

CTTCAGATTATCACAGATATACAGAGTTGTCCATGGAAACGGCAAGCAGAAGAATA 500 

LQI ITDIQSC PWKRQAEEYANFRAKLASCCDAVQ 137 

AAAACTTTGTTGTTTCTCAGAATAACACTCCAGTTGGGACTA 600 

NFVVSQITnTPVGTNMSYEVESKKEIPIKKNIFH 170 

TATGTTTCCAGTGTCCCAGCCTTTTGTGGACTACCCTTATAATCAGTG 700 

MFPVSQPFVD YPYNQCAVVGNGGILNK3 LCGTE 203 

ATAGATAAATCCGACTTCGTTTTTAGGTGTAACCTACCCCCAACCACA 5 22 

IDKSDFVFRCNLPPTT GI3 V SKDVGSKTNLV T I N P 237 

CAAGCATGATAACTCTGAAATATGGGAACTTAAAGGAAAA^ 

S I I T LKYGNLKEKKALFLEDIATYGDAF 

ATTTTCCTTC AGGGCCAACACGGGTACCTCTTTCAAAGT ATACTACACGCTCGA^ 1 2 2 2 

FSFRANTGTSFKVYYTLEESKARQKVLFFHPKY 303 

CTGAAAGATCTGGCCCTTTTCTGGAGAACTAAAGGTGTGACTG 1100 

LKD LALFW RT KGVTAYR L S _T_ G M _ I_ T _ S _V_ A _V_ f_L C _ K 337 

ATGTGAAGCTGTATGGATTCTGGCCCTTCTCTAAAACTGTAGAAG 

VKL_Y_GFW_P_F_SKTV EDIPVSHHYYDNKLPKHGFLBJ 370 

TCAGAlXjCCCAAAGAATACAGCCAGATCCTCCAACTTCACATGAAAGGAATCCT 1 J2? 

QMPKIDySQILQLHMKGILKUQFSKCEVA* 398 

' aaaatggg aataattttaatataatgc agtaggtgattaacaa 1^22 

tggtttgaccaaagcttcx:ccactcatttt^ 1500 



1/12 



WO 03/064655 ^p:T/JP03/00883 



ST8Sia I 
STSSia V 
ST8Sia VI 

ST8Sia I 
ST8Sia V 
ST8Sia VI 

ST8Sia I 
ST8Sia V 
ST8Sia VI 

ST8Sia I 
ST8Sia V 
STSSia VI 

ST8Sia I 
ST8Sia V 
ST8Sia VI 

ST8Sia I 
ST8Sia V 
ST8Sia VI 

ST8Sia I 
ST8Sia V 
ST8Sia VI 




1 b|--S-HcG-BA|l]HT 
1 yRYAEySAKQElllLG: 
1 MRS' 



V VV — LCWLY- IF - 

FNDSEjSPljEQNITGSdipHFEFlj 
-KTLw|sP3TPVPRTRNy , ltiLD- 




67 -0RT-N 
120 l4jKS 
106 TITN 



-T-RL--P\^- — 0-- 
-GFQFGWcjRGBQdaNW 

{ngTSGTS 



3pNEK|EJ{VQG-JVl|A jdRT - - A 

c|l)ELRdEI^EV[KVl|sMVK|dSE[l|FE 
S1#FrRYSEDDy|i|-Q 

^dgBllysftIi 

jRYEVEisGLYqi 
M S lYE VE 3 KKH I 




118 NSTYS 
180 Q 
166 



EP^F^RCNLPqijqS 

^saEfvfrcnlppis 

IQKS lDFVFRCNLPPlH dSASKll 



iMNHSYIYKjPAFgMKT' 

eiSsvElpaiIynv 
^g cy] f l|l lpaf! yr< 




f1lvsaai!g]lcee\ 

sItaQa ALE LCEE\i 



|PISHHYYDNVL^sH^AMdEHFlQLWYOKl| 



296 |PF JVWM _ _ M _ 

345 |PF I EDTWl IS HHY YDlfi jLPH HGF tl ckd KlHY sBmiIq 



ldpchepspqpts 




31 
59 
48 





mST8Sia 


VI 


1 


hST8Sia 


VI 


1 


mST8Sia 


VI 


61 


hST8Sia 


VI 


61 


mST8Sia 


VI 


121 


hST8Sia 


VI 


121 


mST8Sda 


VI 


181 


hST8Sia 


VI 


181 


mST8Sia 


VI 


241 


hST8Sia 


VI 


2 41 


mST8Sia 


VI 


301 


hSTSSia 


VI 


301 


mST8Sia 


VI 


361 


hST8Sia 


VI 


3 61 




IGjSIjMLLLLL? MLWCPADAI ABRS 
LA |S IJ l IlLLI/LIi i IlwC PAPA H Gfffa 



dsRdrB 
e Isrs aH: 



Tl|3l{rEKC^E|LQ^SLl^I^NK r dRR|YSriE DYLC 
S ijg I /TEKCIIHLQm G I Ela F lS n k j k qy s g i jp y l c 




EjNFRAKLASCCD^iraE F WSQNNTPVGTNMS YEVESK* HIP3 RE NIFHMFPVSQPF VI 
M^FRAKLASCCD j yiqN lFVVSONNTPVGTNMSYEVESKK Ell P jKKINIFHMFPVSOPFV^ 



aEidksdfvfrcnlpi 

181 lYPYNOCAVVGNGGILNKSLcd T iEIDKSDFVFRCNLPI 



jSASKDVGSKTNlfVI VNPSI1 
3DVSKDVGSKTNLV11lkfPSIl 



JKESKMRQKVLFFF 
Jeesk AROKVLFPE 



OrhIlalfwrtkgvtayrlstglmi ASVAVELC ENTVKLYGFWPFSKT 

JkE LALFWRTKGVTAYRLSTGLMjdsVAVELQK|NfVKLYGFWPFSKl 



3L SHHYTt 
aVSHHY^ 



KfcPKHGFHQMPKEYSC M LQLHK RGI LKLQFSKC1 TW 
^PKHGFHOMPKEYSQ l lLQLHH K blLKLOFSKCg vW 



60 
60 

120 
12 0 

180 
180 

240 
240 

300 
300 

360 
360 

398 
398 
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m3 



B 




Mouse ST8Sia VI 
(Substrate: GM3) 



Human ST8Sia VI 
(Substrate: 3'-sialyllactose) 



Mouse ST8Sia VI 



GD3 GM3 Product 
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M4 



Mouse Mouse Human 

ST8Sia III ST8Sia VI ST8Sia VI 




+ - + + 



N-Glycanase treatment 
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D6 



kb 

9.5- 
7.5- 

4.4H 



2.4- 
1.35- 




Mouse 
ST8Sia VI 



B 




Human 
ST8Sia V! 



Actin 



**** ///^//^//^^//Svi 



45 



G3PDH 



Human 
ST8Sia VI 



25 

Cycles 



& ^ # $ & 



4y 



^& .<£ 



O O 



45 



G3PDH 



25 

Cycles 
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Human ST6Gal II 

ggcgccgggaccccctcctggccgcccacagcctgtgcgcattcccgcattcctgccgccgcccgggacccgagcccccggaggcgtccaggcgcggtgc 100 

caggcgggtactgtgcaggttcattctgccacccatctgcaccaagacacaaggtgctgaccgcagagacctgccatgaaaccacacttgaagcaacgga 200 

MKPHLKQWR 9 

gacaacgaatgcctttcggaatattcgcttgggggctcctctttttgctgaccttcatctacttcaccgacagcaaccccgccgagcctgcacccagccc 300 

Q R MLFGIFAWGLLF LLI FIYFT DSNPAEPVPSS 42 



cctctccttcccggagaccaggaggctcctgccggtgcaggggaagcagcgggccatcatgggcgccgcacatgagccctccccgcctgggggcctggac 
LS FLETRRLLPVQGKQRA IMGAAHEPS PPGGLD 



400 
75 



gcacgccaggcgctgccccgcgcccacccagccggctccttccatgcggggcctggagacctgcagaaatgggcccagtcccaagatgggttcgaacata 500 

ARQALPRAHPAGSFHAGPGDLQKWAQSQDGFEHK 109 

aagagttcctttcatcccaggtggggagaaaatctcaaagtgctttctacccggaggatgacgactacttttttgctgctggtcagccagggcggcacag 600 

EFFS SQVGRKSQSAFYP EDDDYFFAAGQPGWHS 142 

ccacactcaggggacattgggattcccttcccccggggagccaggcccacgggagggggcttttccggctgcacaggtccagaggaggcgggtgaagaag 700 

HTQGTLGFPSPGEPGPREGAFPAAQVQRRRVRK 175 

aggcaccggaggcagagaaggagccacgtgttggaggagggcgacgacggcgacaggctgcactcctccatgtccagggccttcctgcaccggctctgga 800 

RHRRQRRSHVLE EGD'DGD RLY S SMSRAF LYRLWK 209 

aggggaacgtctcttccaaaatgctgaacccgcgcctgcagaaggcgatgaaggattacctgaccgccaacaagcacggggtgcgcttccgcgggaagcg 900 

GN VS SKMLNFRLQKAMK DYLTANKHGVR F RGKR 242 



ggaggccgggctgagcagggcacagctgctgtgccagctgcggagccgcgcgcgcgtgcggacgctggacggcaccgaggcgcccttttctgcgctgggc 
EAGL SRAQLLCQ LR SRARVRT LDGTEA PFSA LG 



1000 
275 



tggcggcgcctggtgcccgccgtgcccctgagccagctgcacccccgcggcctgcgcagctgcgctgtcgtcatgtctgcaggcgcaatcctcaactctt 
WRRLVPAVPLSQLH PRGLRSCAV VHSAGAIbFTsS 



ccttgggcgaggaaatagattctcatgatgcggttttgagatttaactctgctcctacacgtggttatgagaaagatgttgggaataaaaccaccatacg 
LGEE IDSHDAVLRFNSA PTRGYEKDVG NKTT I R 



1100 
309 



1200 
342 



catcattaattcgcagattctgaccaaccccagccatcacttcattgacagttcactgtataaagacgtcattttggtggcccgggaccctgccccatac 
IINSQILTNPSHHFIDSSfcYKDVI LVAWDPAPY 



1300 
375 



tccgcaaaccttaacctgtggtacaaaaaaccggattacaacctgttcactccatatattcagcatcgtcagagaaacccaaatcagccattttacattc 
SANLNIiWYKKPDYNLFTPYIQHRQRNPNQPFYIL 



1400 
409 



ttcatcctaaatttatatggcagctctgggatactatccaggagaacactaaagagaagattcaaccaaacccaccatcttctggtttcattggaatcct 
HPKFIWQLWDIIQENTKEKIQPNPPSSGFIGIL 



1500 
442 



catcatgatgtccatgtgcagagaggtgcacgtgtatgaatatatcccatccgtgcggcagacggagctgtgccactaccacgagctgtactacgacgca 1600 

_ I_ M _ M JS_ M R _ E_ H _V_ Y _E_ Y _ I_ _P _ S V R Q T E L C H YH E L Y Y DA 475 

gcctgcaccctcggggcgtaccacccactactctatgagaagctcctggtgcagcgcctgaacatgggcacgcagggggatttgcatcgcaagggcaagg 1700 

A C T L G A Y J5TJ P L L Y |e] KLLVQRLNMGTQGDLKRKGKV 509 

tggCtcttcccggcttccaggcggtgcactgccctgcaccaagtccagtcattccacactcttaaaaagggtttcttgggaatcaacgxgcaataaggta 1800 

VLPGFQAVHCPAPSPVIPHS* 529 

Short form 

ttcatcctaaatttatatggcagctctgggatactatccaggagaacactaaagagaagattcaaccaaacccaccatcttctggtttcattggctcatt 1500 

H P K F IWQ L W D.I I Q E NTK E K I Q P N P P _S S G_ P_I JS S F 442 

tgtaaaaattggccatatcagagcttgcagtgagccgagatcacgcgactgcactccagcctggacgacagagtgagactccaccccaaaaaaaaaaaaa 1600 

VKIG KIRACSEPRS RDCT PAWTTE * 466 



B 



5.0 



0.0 



-5.0 




100 



200 



300 



400 



500 529 
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Mouse ST6Gal II 



caatgaaaccacacttgaagcaatggcgacaacgaatgctctttggj^ 10 o 

MKPHLKQWRQ R MLFGIFVWGLLFLAIPIYF T N S 33 

CAATCCTGCGGCACCTATGCCCAGCTCCTTTTCCTT C CTGGAGA 200 

NPAAPMPSSPSFLESRGLLPLQGKQRVIMGALQ 66 

GAACCCTCTTTGCCCAGAAGTTTGGATGCAAGCAAAGTCCTTCTGGACAG^ 300 

EPSLPRSLOAS KVL LDSH PENPFH PWPGDPQKWD 100 

ATCAGGCCCCAAATGGCTTTGAC^TGGGGATGAGl'l^^ 400 

QAPNGFDNGDEFFTSQVGRKSQSAFYPEEDSYF 133 

rm^TTGCGGATCAGCCTGAGTTCTACCACCACA^ 500 

FVADQP ELYHHRQGALELPSPGETSWRSG PVQP 166 

AAGCAGAAGCTGCTTCACCCAAGGCGAGGCAGCTTGCCTGAGGAAGCCT^ ' 600 

KQKLLHPRRGSLPEEAYDSDMLSASMSRAFLYRL 200 

TCTGGAAGGGGGCCGTGTCCTCTAAGATGTTGAACCCGCGCCTGCAGAAGGCCATGCGTTACTACATC 700 

WKGAVSSKMLN PR LQKAMRYYMS FNKHGVRFRR .233 

GCGGGGTCGGCGTGAAGCTACACGTACAGGGCCGGAGCTGCTGra 800 

RGRR EATRTGP E L LCEMRRRVRVRTLDGREA P F 266 

TCGGGGCTGGGCTGGCGGCCTCTGGTACCAGGTGTACCTCTGAGCCA^ 900 

SGLGWRPLVPG.VPLSQLHPRG LSSCAVVMSAGAI 300 



AGGAAATCGATTCTCATGATGCAGTTTTGAGATTTAACTCTGCCCCTACCCG 1000 

LNSSLGEE^DSHDAVLRFNSAPTRGYEKDVGNK 333- 

AACCACAOTACGCATCATTAATTCTCAGATTCTGXKCAACCCCAGCCA 1100 

TTVRIINSQILA W P SHHFIDSALYKDVI L V A W. D 366 

CCTGCTCCraATTCTGCCAATCTTAAC 1200 

PAPYSANI»HLWYKJKPDYHI,FTPYIQHRRXYPTQP 400 

CATTTTAGATTCTTCACCCCAAGTTCATATGGCAGCTTTGGGACATTA 13 00 

F Y I L H P KF I VI Q L WD I I Q ENT R EK I Q P N * . P _ S_ _S _ G _F_ 433 

TATlGGAATCCTCATCATGATGTCCATGTGTAAAGAGGTGC^ 1400 

_I_ G _ I_ _L_ I _M_ M _S_ M_ C _K_ E _V_ H _ V Y _ E _Y_ I _P_ S_VRQTELCHYHEL 466 

TACTACGACGCAGCCTGCACCTTGGGGGCCTACCACCCACTGCT 1500 

YYDAAC TL GAY|H|PL LY[b]k LLVQRLNTGTQADLHH S00 

ACAAGGGCAAGGTAGTCTTGCCAGGCTTCCAGACCCTTCGGTGTCCACT 1600 

KGKVVLPGFQTLRCPVTSPNNTHS* 524 

TGCAATAAGGT 1611 
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ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 

ST6Gal I 
ST6Gal II 



|-i0-tnlkkkfsccvlvf-|llf1av| 

pyLKQWRQRMLFG 



iFAWGOmaLLi 



7E|cv-wkekkkg-syydBfk~E]q^efqvlkslgkl 

LtlFiyFTDSNPAEPVPSBLSFUElDRRLLPVQGKQRA 



55 a53sdsqsvsssstqdphrgrqtlgslrglwkakpeas 

61 imqaahepsppggldarqalprahpagsfheIgpgdlqkwaqsqpgfehkeffssqvgrks 



93 



121 qsafypedddyffaagqpgwhshtqgtlgfpspgepgpregafpaaqvqrrrvkkrhrrq 



RLQK 



fKpjsYK0 
iGMRFRQ 



93 FQvWNKDSpS 

181 RRSHVLEEGDDGDRLYSSMSRAFLYRLyKG 

129 PGPGlKF0AEA|L]RfM^ 

241 K-REAGL0RAqE]l|^£jB|SRA 



AV 



187 E|s|iA9sLKs|ib^ 
299 fli«iad* TT -^ 



iSDIP 
3ANLNLI 



TYHKLHjPNQPFYII 
PfcdlQHBlQRNlPNOP? 



h sp&Eqpnpi^^ 



dv&SyqkffBsEci 

SLuHujHE LYYfclAk£3 



366 M|3AYHPLLYEltoE^HraQE5DE5lYLLt 
479 T. hAVWPT,T.YEKl r A>vb RbljMb , lioGnLH RKC 



^TjLPGljRTlEcj 

JAvkflPAPSPVIPHS 



54 
60 

92 
120 

92 
180 

128 
240 

186 
298 

245 
358 



365 
478 

406 
529 



B 



hST6Gal 


II 


1 


mST6Gal 


II 


1 


hST6Gal 


II 


61 


mST6Gal 


II 


61 


hST6Gal 


II 


120 


n\ST6Gal 


II 


121 


hST6Gal 


II 


180 


mST6Gal 


II 


173 


hST6Gal 


II 


239 


mST6Gal 


II 


233 


hST6Gal 


II 


298 


mST6Gal 


II 


293 


hST6Gal 


II 


358 


mST6Gal 


II 


353 


hST6Gal 


II 


418 


mST6Gal 


II 


413 


hST6Gal 


II 


478 


mST6Gal 


II 


473 



ttKPHLKQWRQRMLFGIF V ^GLLFl|A[r FI YFTjN|5NPA|Ap{MpS SjFpFLqS 



GKQR1A 
2GKQRV 



r F 

3LC 



3GE^ERQAnPRAf 



^GSpmGjP^LmcV^SSQDppH-Kp^SEQVGRk 
SNPpiqPW ?GE P 2KW pqAPNpFtDNGD pFpf r pQVGRK 



3LYHg|R£ 



FpSl^PGPpjEBAFHAAQpqRRRVRKRHRR 
L p>SPGEj rSwHsH- -0" ~ - ^PKO-yLL^- - 



QpSSHVLl 
PRRGSLPE 



3DBG0RE2YSbMSRA^LVRLWKG|NpSSKMLNtRLO^ A ^KD0LTANKHGVR^^ 
^YgSpjMpls A pMSRAFLYRLWK(^^SSKMLNPRLQKA^ RY[i^SF p?KHGVRF[ R 



SESG Ii S R Accuse L| 
REATRTGPE LLC EM 



VRTLDG R SAPFSlGtiGW 



i/PLSQLHPRGISSCA 



298 |WrigAGAlLfrggt.QEElJJSHPAVl/R^ 

293 ^msagailnsslgeeidshdavlrfnsaptrgyekdvgnkt , i{v1riinsqii4a}?jpshhfi 



|A LYKDVlLVAWDPAPYSANLNLVTfKKPDYNI J FTPYIQHR}RKYtEfr|3PFYII*HPKFIWQI 



ivvHraApp^vipp 

^GKWLPGF^ liRppjyTggNKT^ 



60 
60 

119 
120 

179 
172 

238 
232 

297 
292 

357 
352 

417 
412 

477 
472 

529 
524 
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Human 
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Human 
ST6Gai II 




Human 
ST6Gal II 
(Short form) 



-^•Origin 




} 



CMP- 

[ 14 C]NeuAc 



Mouse 
ST6Gal II 




-^-Origin 
CMP- 

[ 14 C]NeuAc 



] 



^Origin 
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1 1 



Human 
ST6Ga! I 



Human 
ST6Gal I! 



Mouse 
ST6Gal II 




No treatment NANase I NANase ii 



B 



Human 
STSGal I 



Human 
ST6Gal II 



Mouse 
ST6Gal II 




Product 





Product 
P-Gal 



Substrate 

P-Gal 
+ 

Enzyme 
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Human 



ST6Gal I 



ST6Gal II 



•G3PDH 



B 



Human 



& 




40 



40 



25 



Cycles 



4? 



//////// 



Mouse 



o 

iff 



#,«sS * ,<3- 4? >?r ^ 
# / /# ^ ^ 



ST6Gal I 
ST6Gal II 
G3PDH 



40 



40 



a 25 

Cycles 



//// 



ST6Gal II 




G3PDH 



25 



Cycles 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Sugar chain synthetase 
<130> A21774A 
<160> 30 

<210> 1 
<211> 398 
<212> PRT 
<213> Mouse 
<400> 1 

Met Arg Ser Gly Gly Thr Leu Phe Ala Leu He Gly Ser Leu Met Leu 

15 10 15 

Leu Leu Leu Leu Arg Met Leu Trp Cys Pro Ala Asp Ala Pro Ala Arg 

20 25 30 

Ser Arg Leu Leu Met Glu Gly Ser Arg Glu Asp Thr Ser Gly Thr Ser 

35 40 45 

Ala Ala Leu Lys Thr Leu Trp Ser Pro Thr Thr Pro Val Pro Arg Thr 

50 55 60 

Arg Asn Ser Thr Tyr Leu Asp Glu Lys Thr Thr Gin He Thr Glu Lys 
65 70 75 80 

Cys Lys Asp Leu Gin Tyr Ser Leu Asn Ser Leu Ser Asn Lys Thr Arg 

85 90 95 

Arg Tyr Ser Glu Asp Asp Tyr Leu Gin Thr He Thr Asn He Gin Arg 

100 105 110 

Cys Pro Trp Asn Arg Gin Ala Glu Glu Tyr Asp Asn Phe Arg Ala Lys 

115 120 125 

Leu Ala Ser Cys Cys Asp Ala He Gin Asp Phe Val Val Ser Gin Asn 

130 135 140 

Asn Thr Pro Val Gly Thr Asn Met Ser Tyr Glu Val Glu Ser Lys Lys 
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145 150 155 160 

His He Pro He Arg Glu Asn He Phe His Met Phe Pro Val Ser Gin 

165 170 175 

Pro Phe Val Asp Tyr Pro Tyr Asn Gin Cys Ala Val Val Gly Asn Gly 

180 185 190 

Gly He Leu Asn Lys Ser Leu Cys Gly Ala Glu He Asp Lys Ser Asp 

195 200 205 

Phe Val Phe Arg Cys Asn Leu Pro Pro He Thr Gly Ser Ala Ser Lys 

210 215 220 

Asp Val Gly Ser Lys Thr Asn Leu Val Thr Val Asn Pro Ser He He 
225 230 235 240 

Thr Leu Lys Tyr Gin Asn Leu Lys Glu Lys Lys Ala Gin Phe Leu Glu 

245 250 255 

Asp He Ser Thr Tyr Gly Asp Ala Phe Leu Leu Leu Pro Ala Phe Ser 

260 265 270 

Tyr Arg Ala Asn Thr Gly He Ser Phe Lys Val Tyr Gin Thr Leu Lys 

275 280 285 

Glu Ser Lys Met Arg Gin Lys Val Leu Phe Phe His Pro Arg Tyr Leu 

290 295 300 

Arg His Leu Ala Leu Phe Trp Arg Thr Lys Gly Val Thr Ala Tyr Arg 
305 310 315 320 

Leu Ser Thr Gly Leu Met He Ala Ser Val Ala Val Glu Leu Cys Glu 

325 330 335 

Asn Val Lys Leu Tyr Gly Phe Trp Pro Phe Ser Lys Thr He Glu Asp 

340 345 350 

Thr Pro Leu Ser His His Tyr Tyr Asp Asn Met Leu Pro Lys His Gly 
355 360 365 
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Phe His Gin Met Pro Lys Glu Tyr Ser Gin Met Leu Gin Leu His Met 

370 375 380 

Arg Gly He Leu Lys Leu Gin Phe Ser Lys Cys Glu Thr Ala 
385 390 395 

<210> 2 
<211> 3166 
<212> DNA 
<213> Mouse 
<400> 2 

cggagcggcg agtcggtgcc gcccgggctg cgcttcgccc cggcagcttt ggcggcgagg 60 
acgcccgtgg ctcagg atg aga teg ggg ggc acg ctg ttc gec etc ata 109 

Met Arg Ser Gly Gly Thr Leu Phe Ala Leu He 
1 5 10 

ggc age ctg atg ctg ctg etc etc ctg cgt atg etc tgg tgc cca gee 157 
Gly Ser Leu Met Leu Leu Leu Leu Leu Arg Met Leu Trp Cys Pro Ala 

15 20 25 

gac gcg cct gee cgc tec agg ctg ttg atg gag gga age aga gag gac 205 
Asp Ala Pro Ala Arg Ser Arg Leu Leu Met Glu Gly Ser Arg Glu Asp 

30 35 40 

ace agt ggt ace tea get gca ctg aag aca etc tgg age ccg aca ace 253 
Thr Ser Gly Thr Ser Ala Ala Leu Lys Thr Leu Trp Ser Pro Thr Thr 

45 50 55 

ccg gta cca cgc ace agg aac age aca tat ctg gat gag aag aca ace 301 
Pro Val Pro Arg Thr Arg Asn Ser Thr Tyr Leu Asp Glu Lys Thr Thr 
60 65 70 75 

caa ata aca gag aaa tgc aaa gat ctg caa tat age ttg aac tct tta 349 
Gin lie Thr Glu Lys Cys Lys Asp Leu Gin Tyr Ser Leu Asn Ser Leu 
80 85 90 
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tct aac aaa acg aga egg tac tct gag gat gac tac etc cag ace ate 397 
Ser Asn Lys Thr Arg Arg Tyr Ser Glu Asp Asp Tyr Leu Gin Thr He 

95 100 105 

aca aac ata cag aga tgc cca tgg aac egg caa gca gaa gaa tat gac 445 
Thr Asn lie Gin Arg Cys Pro Trp Asn Arg Gin Ala Glu Glu Tyr Asp 

110 115 120 

aat ttt aga gca aaa ctg get tec tgt tgc gat gee att caa gac ttc 493 
Asn Phe Arg Ala Lys Leu Ala Ser Cys Cys Asp Ala He Gin Asp Phe 

125 130 135 

gtg gtt tec cag aac aac act cca gtg ggg act aac atg age tac gag 541 
Val Val Ser Gin Asn Asn Thr Pro Val Gly Thr Asn Met Ser Tyr Glu 
140 145 150 155 

gtg gaa age aag aaa cac ate ccc att cga gag aac att ttc cac atg 589 
Val Glu Ser Lys Lys His He Pro He Arg Glu Asn He Phe His Met 

160 165 170 

ttt cca gtg teg cag cct ttt gtg gac tat ccc tat aac cag tgt gca 637 
Phe Pro Val Ser Gin Pro Phe Val Asp Tyr Pro Tyr Asn Gin Cys Ala 

175 180 185 

gtg gtt ggt aat ggg gga att etc aac aag tct etc tgc gga gca gaa 685 
Val Val Gly Asn Gly Gly He Leu Asn Lys Ser Leu Cys Gly Ala Glu 

190 195 200 

att gat aaa tct gac ttc gtc ttc agg tgt aac etc ccc cca ate aca 733 
He Asp Lys Ser Asp Phe Val Phe Arg Cys Asn Leu Pro Pro He Thr 

205 210 215 

ggg age get agt aaa gat gtt gga age aaa aca aat ctt gtg act gtc 781 
Gly Ser Ala Ser Lys Asp Val Gly Ser Lys Thr Asn Leu Val Thr Val 
220 225 230 235 
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aat ccc age att ata acc ctg aag tac cag aat ttg aag gag aag aaa 829 
Asn Pro Ser He He Thr Leu Lys Tyr Gin Asn Leu Lys Glu Lys Lys 

240 245 250 

gca cag ttt ttg gag gac ate tec acc tat gga gat gca ttc etc etc 877 
Ala Gin Phe Leu Glu Asp He Ser Thr Tyr Gly Asp Ala Phe Leu Leu 

255 260 265 

ctg cca gca ttt tec tat egg gee aac aca ggc ate tct ttt aaa gtc 925 
Leu Pro Ala Phe Ser Tyr Arg Ala Asn Thr Gly He Ser Phe Lys Val 

270 275 280 

tac caa aca etc aaa gag tea aaa atg agg caa aag gtt etc ttc ttc 973 
Tyr Gin Thr Leu Lys Glu Ser Lys Met Arg Gin Lys Val Leu Phe Phe 

285 290 295 

cat ccc agg tac ctg aga cac etc get ctt ttc tgg aga act aaa ggg 1021 
His Pro Arg Tyr Leu Arg His Leu Ala Leu Phe Trp Arg Thr Lys Gly 
300 305 310 315 

gtg act gca tac cgc ttg tec aca ggc ttg atg att gca agt gtc get 1069 
Val Thr Ala Tyr Arg Leu Ser Thr Gly Leu Met He Ala Ser Val Ala 

320 325 330 

gtg gaa ctg tgt gaa aac gtg aag etc tac gga ttc tgg cct ttc tct 1117 
Val Glu Leu Cys Glu Asn Val Lys Leu Tyr Gly Phe Trp Pro Phe Ser 

335 340 345 

aag act ate gaa gac acc cca etc agt cac cac tac tat gat aac atg 1165 
Lys Thr He Glu Asp Thr Pro Leu Ser His His Tyr Tyr Asp Asn Met 

350 355 360 

tta cct aag cat ggt ttc cac cag atg cct aaa gaa tac age caa atg 1213 
Leu Pro Lys His Gly Phe His Gin Met Pro Lys Glu Tyr Ser Gin Met 
365 370 375 
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etc cag etc cat atg aga gga ate etc aaa ctg caa ttc age aaa tgt 1261 
Leu Gin Leu His Met Arg Gly lie Leu Lys Leu Gin Phe Ser Lys Cys 
370 385 390 395 

gaa acg get taa cgtttct tagaaggaga ataatttcag gaggtggagt 1310 
Glu Thr Ala 
398 

ggatgtgtca cagcatctcc aaaaagccaa tagaagaagg cacagagaaa gcatgaatta 1370 
caaaggeget ctcccacttg tctagaccaa agccacccgc ccccactcac tttgeagect 1430 
ccacgagtca ctcattctca ccttcaacgt tctttctctg agaatagaga ccaaaacatc 1490 
agacttggat aagtaaaatg agataatttt tcaaatcatc atagaatttg atttgageca 1550 
gggtctctca gaatgettec ttgttcctat ccatgatagc cattcccacc tttatcagag 1610 
tggtaatgaa actgtgcaat tgtgccaaag accctttctg aagagaatgt ctgaatcatg 1670 
cgccgagttt ttacacacag ctcttccttt ataaataaat ccttcccatt ctccctccta 1730 
gtagagtaca gaaacaaaat acccttgatg attcaggaag aaaagtcttt tttacttagc 1790 
aatgtgcctg cttctgattc agttcgcttg tgacattaag ctgggttggg gttttggttg 1850 
gatttggggc gtttcttcac ttcttttgtc tatattttcc ttacctttat cagtttgtat 1910 
tcgagcttcc tgctttggga ttctgeaatt ctctctccca ctgacaggat caactcaatg 1970 
acataaagta gttcaaacat ccattgcttc tcacatgttt tatccataaa gttactcatc 2030 
tgattttatt taaaatagtg aacatctact tgatatcaga cccgaggacc atcctccatt 2090 
ggagaatatg aagatattgt cactggcaga aaagcaggtg tgtgccatta attgataaga 2150 
taccacaagc ateatcatge cagttatgaa cacagtgctg aaaggatcat agacaggggt 2210 
ggttaaatct gatcccagta gaataaactt cagtgtacct atttcaggga agagttaatt 2270 
tcacaattaa aactagtaaa tgaaccaatt cttaggcaca ttaagtggat tctgagtaaa 2330 
agaaagggaa cagcaggaga aagctgttcg cttggttctg attacccaaa tgagcatget 2390 
ggaaggaggt tgtgaggcta cgctaaaacc tetgegtagg gagagagtac agtgcatgag 2450 
tgtggcggct tttgtccaca ctegtgaagg gtgagtaatt cagagecaat cacatcacaa 2510 
ggatggacac acctaactca tcacttcagg gggagatgaa tgctttcatg agaaattaca 2570 
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ctcataagct aagcatcagt tttgagtaaa atttgagtag atgttaaata tgaacatttt 2630 
atacctctta ctaatgtccc accgacacct tttaatgtaa gcacatttat ttattaagtt 2690 
acttgacatt aaatgcttat gtctgtatat tctgttcatc catcgatttt cccaaaaagt 2750 
aagagcatag gagatgaggc ctacatgcca agaaaactat aaattttact ctttaattct 2810 
tacttgagcc agcttgttgt ttatcaagtg cttttttgaa gagacagcac cctgtgaatt 2870 
cttcattctg atacagtgtc accttgtatt taacatttgt aatgttgttt caagtttaca 2930 
tctctttcat tcttttatag caaatcaaac gtattagctt cagaaattta tcagaagttc 2990 
atatataaat attttgcaaa gggtaaaagg cttttttgtt aaataaaata aaatttatta 3050 
ttttcttctg atgaatagag gctcttttat gctgctgcta atgaacctaa ttagctttaa 3110 
attatctcct agcaacattg gtcacgtttc aatcatgcta ttagcaaaaa aaaaaa 3166 

<210> 3 
<211> 398 
<212> PRT 
<213> Human 
<400> 3 

Met Arg Pro Gly Gly Ala Leu Leu Ala Leu Leu Ala Ser Leu Leu Leu 

15 10 15 

Leu Leu Leu Leu Arg Leu Leu Trp Cys Pro Ala Asp Ala Pro Gly Arg 

20 25 30 

Ala Arg lie Leu Val Glu Glu Ser Arg Glu Ala Thr His Gly Thr Pro 

35 40 45 

Ala Ala Leu Arg Thr Leu Arg Ser Pro Ala Thr Ala Val Pro Arg Ala 

50 55 60 

Thr Asn Ser Thr Tyr Leu Asn Glu Lys Ser Leu Gin Leu Thr Glu Lys 
65 70 75 80 

Cys Lys Asn Leu Gin Tyr Gly He Glu Ser Phe Ser Asn Lys Thr Lys 
85 90 95 
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Gly Tyr Ser Glu Asn Asp Tyr Leu Gin He He Thr Asp lie Gin Ser 

100 105 HO 

Cys Pro Trp Lys Arg Gin Ala Glu Glu Tyr Ala Asn Phe Arg Ala Lys 

115 120 125 

Leu Ala Ser Cys Cys Asp Ala Val Gin Asn Phe Val Val Ser Gin Asn 

130 135 140 

Asn Thr Pro Val Gly Thr Asn Met Ser Tyr Glu Val Glu Ser Lys Lys 
145 150 155 160 

Glu He Pro He Lys Lys Asn He Phe His Met Phe Pro Val Ser Gin 

165 170 175 

Pro Phe Val Asp Tyr Pro Tyr Asn Gin Cys Ala Val Val Gly Asn Gly 

180 185 190 

Gly He Leu Asn Lys Ser Leu Cys Gly Thr Glu He Asp Lys Ser Asp 

195 200 205 

Phe Val Phe Arg Cys Asn Leu Pro Pro Thr Thr Gly Asp Val Ser Lys 

210 215 220 

Asp Val Gly Ser Lys Thr Asn Leu Val Thr He Asn Pro Ser He He 
225 230 235 240 

Thr Leu Lys Tyr Gly Asn Leu Lys Glu Lys Lys Ala Leu Phe Leu Glu 

245 250 255 

Asp He Ala Thr Tyr Gly Asp Ala Phe Phe Phe Leu Pro Ala Phe Ser 

260 265 270 

Phe Arg Ala Asn Thr Gly Thr Ser Phe Lys Val Tyr Tyr Thr Leu Glu 

275 280 285 

Glu Ser Lys Ala Arg Gin Lys Val Leu Phe Phe His Pro Lys Tyr Leu 

290 295 300 

Lys Asp Leu Ala Leu Phe Trp Arg Thr Lys Gly Val Thr Ala Tyr Arg 
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305 310 315 320 

Leu Ser Thr Gly Leu Met He Thr Ser Val Ala Val Glu Leu Cys Lys 

325 330 335 

Asn Val Lys Leu Tyr Gly Phe Trp Pro Phe Ser Lys Thr Val Glu Asp 

340 345 350 

He Pro Val Ser His His Tyr Tyr Asp Asn Lys Leu Pro Lys His Gly 

355 360 365 

Phe His Gin Met Pro Lys Glu Tyr Ser Gin He Leu Gin Leu His Met 

370 375 380 

Lys Gly He Leu Lys Leu Gin Phe Ser Lys Cys Glu Val Ala 
385 390 395 



60 



<210> 4 
<211> 1500 
<212> DNA 
<213> Human 
<400> 4 

ggtggcggcg gcggcgggag ccgcgagtcg gggccgcccg ggctgtgctt cgccccggca 
gcagcggtgg cggcggcgcc tgtggctcag g 91 
atg egg ccg ggg ggc gca ctg etc gec ctg etc gec age ctg ctg ctg 139 
Met Arg Pro Gly Gly Ala Leu Leu Ala Leu Leu Ala Ser Leu Leu Leu 

1 5 10 15 

ctg ctg ctg ctg cgc ctg etc tgg tgc ccg gca gac gcg ccc ggc cgc 187 
Leu Leu Leu Leu Arg Leu Leu Trp Cys Pro Ala Asp Ala Pro Gly Arg 

20 25 30 

gec agg att ctg gtg gag gaa age agg gag gec ace cac ggc ace ccc 235 
Ala Arg He Leu Val Glu Glu Ser Arg Glu Ala Thr His Gly Thr Pro 
35 40 45 
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gca gcg ctg agg acg etc egg age ccg gcg acc gcg gta ccg cgc gee 283 
Ala Ala Leu Arg Thr Leu Arg Ser Pro Ala Thr Ala Val Pro Arg Ala 

50 55 60 

act aac age aca tat ctg aat gag aag teg etc caa ctg acg gag aaa 331 
Thr Asn Ser Thr Tyr Leu Asn Glu Lys Ser Leu Gin Leu Thr Glu Lys 
65 70 75 80 

tgc aaa aat ctg caa tat ggc att gag tct ttc tct aac aaa acg aaa 379 
Cys Lys Asn Leu Gin Tyr Gly He Glu Ser Phe Ser Asn Lys Thr Lys 

85 90 95 

ggg tat tea gag aac gac tac ctt cag att ate aca gat ata cag agt 427 
Gly Tyr Ser Glu Asn Asp Tyr Leu Gin He He Thr Asp He Gin Ser 

100 105 110 

tgt cca tgg aaa egg caa gca gaa gaa tat gca aat ttt aga gee aaa 475 
Cys Pro Trp Lys Arg Gin Ala Glu Glu Tyr Ala Asn Phe Arg Ala Lys 

115 120 125 

ctt get tec tgc tgt gat get gtt caa aac ttt gtt gtt tct cag aat 523 
Leu Ala Ser Cys Cys Asp Ala Val Gin Asn Phe Val Val Ser Gin Asn 

130 135 140 

aac act cca gtt ggg act aat atg agt tac gag gtg gaa age aaa aaa 571 
Asn Thr Pro Val Gly Thr Asn Met Ser Tyr Glu Val Glu Ser Lys Lys 
145 150 155 160 

gaa ate cca att aag aag aac att ttt cat atg ttt cca gtg tec cag 619 
Glu He Pro He Lys Lys Asn He Phe His Met Phe Pro Val Ser Gin 

165 170 175 

cct ttt gtg gac tac cct tat aat cag tgt gca gtg gtc gga aat ggg 667 
Pro Phe Val Asp Tyr Pro Tyr Asn Gin Cys Ala Val Val Gly Asn Gly 
180 185 190 
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gga att ctg aat aag tct etc tgt gga act gaa ata gat aaa tec gac 715 
Gly He Leu Asn Lys Ser Leu Cys Gly Thr Glu He Asp Lys Ser Asp 

195 200 205 

ttc gtt ttt agg tgt aac eta ccc cca ace aca gga gat gtt agt aaa 763 
Phe Val Phe Arg Cys Asn Leu Pro Pro Thr Thr Gly Asp Val Ser Lys 

210 215 220 

gat gtt ggc agt aaa aca aat ctt gtg act ata aat cca age ate ata 811 
Asp Val Gly Ser Lys Thr Asn Leu Val Thr He Asn Pro Ser lie He 
225 230 235 240 

act ctg aaa tat ggg aac tta aag gaa aaa aaa gee eta ttt ttg gag 859 
Thr Leu Lys Tyr Gly Asn Leu Lys Glu Lys Lys Ala Leu Phe Leu Glu 

245 250 255 

gac att gca ace tat gga gat gca ttt ttt ttt ctg cca gca ttt tec 907 
Asp He Ala Thr Tyr Gly Asp Ala Phe Phe Phe Leu Pro Ala Phe Ser 

260 265 270 

ttc agg gee aac acg ggt acc tct ttc aaa gta tac tac acg etc gaa 955 
Phe Arg Ala Asn Thr Gly Thr Ser Phe Lys Val Tyr Tyr Thr Leu Glu 

275 280 285 

gag tct aaa gca aga caa aag gtt eta ttt ttc cat ccc aag tac ctg 1003 
Glu Ser Lys Ala Arg Gin Lys Val Leu Phe Phe His Pro Lys Tyr Leu 

290 295 300 

aaa gat ctg gee ctt ttc tgg aga act aaa ggt gtg act gca tac cgc 1051 
Lys Asp Leu Ala Leu Phe Trp Arg Thr Lys Gly Val Thr Ala Tyr Arg 
305 310 315 320 

ttg tec acc ggc ttg atg ate aca agt gtt gca gtg gaa ctg tgt aaa 1099 
Leu Ser Thr Gly Leu Met He Thr Ser Val Ala Val Glu Leu Cys Lys 
325 330 335 
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aat gtg aag ctg tat 
Asn Val Lys Leu Tyr 
340 

ata cct gtc age cat 
He Pro Val Ser His 
355 

ttc cat cag atg ccc 
Phe His Gin Met Pro 
370 

aaa gga ate etc aaa 
Lys Gly He Leu Lys 
385 

acaaagtatc ttaaaatggg aataatttta atataatgea gtaggtgatt aacaatgtct 1348 
ccaaacacca aaggaggtgg ctaaagagta ttttgagatg agccccaaaa tttggtttga 1408 
ccaaagcttc cccactcatt ttgeaatgat ggcaagtcat tcaatccttc tcatcttcat 1468 
tttttctcct tataacatgg acaccatatc tg 1500 

<210> 5 
<211> 529 
<212> PRT 
<213> Human 
<400> 5 

Met Lys Pro His Leu Lys Gin Trp Arg Gin Arg Met Leu Phe Gly He 

15 10 15 

Phe Ala Trp Gly Leu Leu Phe Leu Leu He Phe He Tyr Phe Thr Asp 

20 25 30 

Ser Asn Pro Ala Glu Pro Val Pro Ser Ser Leu Ser Phe Leu Glu Thr 

35 40 45 

Arg Arg Leu Leu Pro Val Gin Gly Lys Gin Arg Ala He Met Gly Ala 
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• w 

gga ttc tgg ccc ttc tct aaa act gta gaa gac 1147 
Gly Phe Trp Pro Phe Ser Lys Thr Val Glu Asp 

345 350 
cac tat tat gac aac aag eta cct aaa cat ggt 1195 
His Tyr Tyr Asp Asn Lys Leu Pro Lys His Gly 

360 365 
aaa gaa tac age cag ate etc caa ctt cac atg 1243 
Lys Glu Tyr Ser Gin He Leu Gin Leu His Met 

375 380 
ctg caa ttt age aaa tgt gaa gtc gee taa 1288 
Leu Gin Phe Ser Lys Cys Glu Val Ala 
390 395 
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50 55 60 

Ala His Glu Pro Ser Pro Pro Gly Gly Leu Asp Ala Arg Gin Ala Leu 
65 70 75 80 

Pro Arg Ala His Pro Ala Gly Ser Phe His Ala Gly Pro Gly Asp Leu 

85 90 95 

Gin Lys Trp Ala Gin Ser Gin Asp Gly Phe Glu His Lys Glu Phe Phe 

100 105 110 

Ser Ser Gin Val Gly Arg Lys Ser Gin Ser Ala Phe Tyr Pro Glu Asp 

115 120 125 

Asp Asp Tyr Phe Phe Ala Ala Gly Gin Pro Gly Trp His Ser His Thr 

130 135 140 

Gin Gly Thr Leu Gly Phe Pro Ser Pro Gly Glu Pro Gly Pro Arg Glu 
145 150 155 160 

Gly Ala Phe Pro Ala Ala Gin Val Gin Arg Arg Arg Val Lys Lys Arg 

165 170 175 

His Arg Arg Gin Arg Arg Ser His Val Leu Glu Glu Gly Asp Asp Gly 

180 185 190 

Asp Arg Leu Tyr Ser Ser Met Ser Arg Ala Phe Leu Tyr Arg Leu Trp 

195 200 205 

Lys Gly Asn Val Ser Ser Lys Met Leu Asn Pro Arg Leu Gin Lys Ala 

210 215 220 

Met Lys Asp Tyr Leu Thr Ala Asn Lys His Gly Val Arg Phe Arg Gly 
225 230 235 240 

Lys Arg Glu Ala Gly Leu Ser Arg Ala Gin Leu Leu Cys Gin Leu Arg 

245 250 255 

Ser Arg Ala Arg Val Arg Thr Leu Asp Gly Thr Glu Ala Pro Phe Ser 
260 265 270 
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Ala Leu Gly Trp Arg Arg Leu Val Pro Ala Val Pro Leu Ser Gin Leu 

275 280 285 

His Pro Arg Gly Leu Arg Ser Cys Ala Val Val Met Ser Ala Gly Ala 

290 295 300 

lie Leu Asn Ser Ser Leu Gly Glu Glu He Asp Ser His Asp Ala Val 
305 310 315 320 

Leu Arg Phe Asn Ser Ala Pro Thr Arg Gly Tyr Glu Lys Asp Val Gly 

325 330 335 

Asn Lys Thr Thr He Arg He He Asn Ser Gin He Leu Thr Asn Pro 

340 345 350 

Ser His His Phe He Asp Ser Ser Leu Tyr Lys Asp Val He Leu Val 

355 360 365 

Ala Trp Asp Pro Ala Pro Tyr Ser Ala Asn Leu Asn Leu Trp Tyr Lys 

370 375 380 

Lys Pro Asp Tyr Asn Leu Phe Thr Pro Tyr He Gin His Arg Gin Arg 
385 390 395 400 

Asn Pro Asn Gin Pro Phe Tyr He Leu His Pro Lys Phe He Trp Gin 

405 410 415 

Leu Trp Asp He He Gin Glu Asn Thr Lys Glu Lys He Gin Pro Asn 

420 425 430 

Pro Pro Ser Ser Gly Phe He Gly He Leu He Met Met Ser Met Cys 

435 440 445 

Arg Glu Val His Val Tyr Glu Tyr He Pro Ser Val Arg Gin Thr Glu 

450 455 460 

Leu Cys His Tyr His Glu Leu Tyr Tyr Asp Ala Ala Cys Thr Leu Gly 
465 470 475 480 

Ala Tyr His Pro Leu Leu Tyr Glu Lys Leu Leu Val Gin Arg Leu Asn 
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485 490 495 

Met Gly Thr Gin Gly Asp Leu His Arg Lys Gly Lys Val Val Leu Pro 

500 505 510 

Gly Phe Gin Ala Val His Cys Pro Ala Pro Ser Pro Val He Pro His 
515 520 525 

Ser 

<210> 6 
<211> 1800 
<212> DNA 
<213> Human 
<400> 6 

ggcgccgggactccctcctggccgcccacagcctgtgcgcattcctgcattcctgccgcc 60 
gcccgggacccgagcccccggaggtgtccaggcgcggtgccaggcgggtactgtgcaggt 120 
tcattctgccacccatctgcattaagacacaaggtgctgaccgcagagacctgcc 175 
atg aaa cca cac ttg aag caa tgg aga caa cga atg ctt ttc gga ata 223 
Met Lys Pro His Leu Lys Gin Trp Arg Gin Arg Met Leu Phe Gly He 

15 10 15 

ttc get tgg ggg etc etc ttt ttg ctg att ttc ate tac ttc acc gac 271 
Phe Ala Trp Gly Leu Leu Phe Leu Leu lie Phe He Tyr Phe Thr Asp 

20 25 30 

age aac ccc get gag cct gta ccc age tec etc tec ttc ctg gag acc 319 
Ser Asn Pro Ala Glu Pro Val Pro Ser Ser Leu Ser Phe Leu Glu Thr 

35 40 45 

agg agg etc ctg ccg gtg cag ggg aag cag egg gec ate atg ggc gec 367 
Arg Arg Leu Leu Pro Val Gin Gly Lys Gin Arg Ala He Met Gly Ala 

50 55 60 

gca cat gag ccc tec ccg cct ggg ggc ctg gac gca cgc cag gcg ctg 415 
Ala His Glu Pro Ser Pro Pro Gly Gly Leu Asp Ala Arg Gin Ala Leu 
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65 70 75 80 

ccc cgc gcc cac cca gcc ggt tec ttt cat gcg ggg cct gga gac ctg 463 
Pro Arg Ala His Pro Ala Gly Ser Phe His Ala Gly Pro Gly Asp Leu 

85 90 95 

cag aaa tgg gcc cag tec caa gat ggg ttt gaa cat aaa gag ttt ttt 511 
Gin Lys Trp Ala Gin Ser Gin Asp Gly Phe Glu His Lys Glu Phe Phe 

100 105 110 

tea tec cag gtg ggg aga aaa tct caa agt get ttc tac ccg gag gat 559 
Ser Ser Gin Val Gly Arg Lys Ser Gin Ser Ala Phe Tyr Pro Glu Asp 

115 120 125 

gac gac tac ttt ttt get get ggt cag cca ggg tgg cac age cac act 607 
Asp Asp Tyr Phe Phe Ala Ala Gly Gin Pro Gly Trp His Ser His Thr 

130 135 140 

cag ggg aca ttg gga ttc cct tec ccc ggg gag cca ggc cca egg gag 655 
Gin Gly Thr Leu Gly Phe Pro Ser Pro Gly Glu Pro Gly Pro Arg Glu 
145 150 155 160 

ggg get ttt ccg get gca cag gtc cag agg agg egg gtg aag aag agg 703 
Gly Ala Phe Pro Ala Ala Gin Val Gin Arg Arg Arg Val Lys Lys Arg 

165 170 175 

cac egg agg cag aga agg age cac gtg ttg gag gag ggc gac gac ggc 751 
His Arg Arg Gin Arg Arg Ser His Val Leu Glu Glu Gly Asp Asp Gly 

180 185 190 

gac agg ctg tac tec tec atg tec agg gcc ttc ctg tac egg etc tgg 799 
Asp Arg Leu Tyr Ser Ser Met Ser Arg Ala Phe Leu Tyr Arg Leu Trp 

195 200 205 

aag ggg aac gtc tct tec aaa atg ctg aac ccg cgc ctg cag aag gcg 847 
Lys Gly Asn Val Ser Ser Lys Met Leu Asn Pro Arg Leu Gin Lys Ala 
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210 215 220 

atg aag gat tac ctg acc gcc aac aag cac ggg gtg cgc ttc cgc ggg 895 
Met Lys Asp Tyr Leu Thr Ala Asn Lys His Gly Val Arg Phe Arg Gly 
225 230 235 240 

aag egg gag gcc ggg ctg age agg gca cag ctg ctg tgc cag ctg egg 943 
Lys Arg Glu Ala Gly Leu Ser Arg Ala Gin Leu Leu Cys Gin Leu Arg 

245 250 255 

age cgc gcg cgc gtg egg acg ctg gac ggc acc gag gcg ccc ttt tct 991 
Ser Arg Ala Arg Val Arg Thr Leu Asp Gly Thr Glu Ala Pro Phe Ser 

260 265 270 

gcg ctg ggc tgg egg cgc ctg gtg ccc gcc gtg ccc ctg age cag ctg 1039 
Ala Leu Gly Trp Arg Arg Leu Val Pro Ala Val Pro Leu Ser Gin Leu 

275 280 285 

cac ccc cgc ggc ctg cgc age tgc get gtc gtc atg tct gca ggc gca 1087 
His Pro Arg Gly Leu Arg Ser Cys Ala Val Val Met Ser Ala Gly Ala 

290 295 300 

ate etc aac tct tec ttg ggc gag gaa ata gat tct cat gat gcg gtt 1135 
He Leu Asn Ser Ser Leu Gly Glu Glu He Asp Ser His Asp Ala Val 
305 310 315 320 

ttg aga ttt aac tct get cct aca cgt ggt tat gag aaa gat gtt ggg 1183 
Leu Arg Phe Asn Ser Ala Pro Thr Arg Gly Tyr Glu Lys Asp Val Gly 

325 330 335 

aat aaa acc acc ata cgc ate att aat teg cag att ctg acc aac ccc 1231 
Asn Lys Thr Thr He Arg He He Asn Ser Gin He Leu Thr Asn Pro 

340 345 350 

age cat cac ttc att gac agt tea ctg tat aaa gac gtc att ttg gtg 1279 
Ser His His Phe He Asp Ser Ser Leu Tyr Lys Asp Val He Leu Val 
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355 360 365 

gcc tgg gac cct gcc cca tat tec gca aat ctt aac ctg tgg tac aaa 1327 
Ala Trp Asp Pro Ala Pro Tyr Ser Ala Asn Leu Asn Leu Trp Tyr Lys 

370 375 380 

aaa ccg gat tac aac ctg ttc act cca tat att cag cat cgt cag aga 1375 
Lys Pro Asp Tyr Asn Leu Phe Thr Pro Tyr He Gin His Arg Gin Arg 
385 390 395 400 

aac cca aat cag cca ttt tac att ctt cat cct aaa ttt ata tgg cag 1423 
Asn Pro Asn Gin Pro Phe Tyr He Leu His Pro Lys Phe He Trp Gin 

405 410 415 

etc tgg gat att ate cag gag aac act aaa gag aag att caa cca aac 1471 
Leu Trp Asp He He Gin Glu Asn Thr Lys Glu Lys He Gin Pro Asn 

420 425 430 

cca cca tct tct ggt ttc att gga ate etc ate atg atg tec atg tgc 1519 
Pro Pro Ser Ser Gly Phe He Gly He Leu He Met Met Ser Met Cys 

435 440 445 

aga gag gtg cac gtg tat gaa tat ate cca tec gtg egg cag acg gag 1567 
Arg Glu Val His Val Tyr Glu Tyr He Pro Ser Val Arg Gin Thr Glu 

450 455 460 

ctg tgc cac tac cac gag ctg tac tac gac gca gcc tgc acc etc ggg 1615 
Leu Cys His Tyr His Glu Leu Tyr Tyr Asp Ala Ala Cys Thr Leu Gly 
465 470 475 480 

gcg tac cac cca eta etc tat gag aag etc ctg gtg cag cgc ctg aac 1663 
Ala Tyr His Pro Leu Leu Tyr Glu Lys Leu Leu Val Gin Arg Leu Asn 

485 490 495 

atg ggc acg cag ggg gat ttg cat cgc aag ggc aag gtg gtt ctt cct 1711 
Met Gly Thr Gin Gly Asp Leu His Arg Lys Gly Lys Val Val Leu Pro 
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500 505 510 

ggc ttc cag gcg gtg cac tgc cct gca cca agt cca gtc att cca cac 1759 
Gly Phe Gin Ala Val His Cys Pro Ala Pro Ser Pro Val He Pro His 

515 520 525 

tct taaaaagggtttcttgggaatcaatgtgcaatggtaca 1800 
Ser 

<210> 7 
<211> 524 
<212> PRT 
<213> Mouse 
<400> 7 

Met Lys Pro His Leu Lys Gin Trp Arg Gin Arg Met Leu Phe Gly lie 

15 10 15 

Phe Val Trp Gly Leu Leu Phe Leu Ala lie Phe He Tyr Phe Thr Asn 

20 25 30 

Ser Asn Pro Ala Ala Pro Met Pro Ser Ser Phe Ser Phe Leu Glu Ser 

35 40 45 

Arg Gly Leu Leu Pro Leu Gin Gly Lys Gin Arg Val He Met Gly Ala 

50 55 60 

Leu Gin Glu Pro Ser Leu Pro Arg Ser Leu Asp Ala Ser Lys Val Leu 
65 70 75 80 

Leu Asp Ser His Pro Glu Asn Pro Phe His Pro Trp Pro Gly Asp Pro 

85 90 95 

Gin Lys Trp Asp Gin Ala Pro Asn Gly Phe Asp Asn Gly Asp Glu Phe 

100 105 110 

Phe Thr Ser Gin Val Gly Arg Lys Ser Gin Ser Ala Phe Tyr Pro Glu 

115 120 125 

Glu Asp Ser Tyr Phe Phe Val Ala Asp Gin Pro Glu Leu Tyr His His 
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130 135 140 

Arg Gin Gly Ala Leu Glu Leu Pro Ser Pro Gly Glu Thr Ser Trp Arg 
145 150 155 160 

Ser Gly Pro Val Gin Pro Lys Gin Lys Leu Leu His Pro Arg Arg Gly 

165 170 175 

Ser Leu Pro Glu Glu Ala Tyr Asp Ser Asp Met Leu Ser Ala Ser Met 

180 185 190 

Ser Arg Ala Phe Leu Tyr Arg Leu Trp Lys Gly Ala Val Ser Ser Lys 

195 200 205 

Met Leu Asn Pro Arg Leu Gin Lys Ala Met Arg Tyr Tyr Met Ser Phe 

210 215 220 

Asn Lys His Gly Val Arg Phe Arg Arg Arg Gly Arg Arg Glu Ala Thr 
225 230 235 240 

Arg Thr Gly Pro Glu Leu Leu Cys Glu Met Arg Arg Arg Val Arg Val 

245 250 255 

Arg Thr Leu Asp Gly Arg Glu Ala Pro Phe Ser Gly Leu Gly Trp Arg 

260 265 270 

Pro Leu Val Pro Gly Val Pro Leu Ser Gin Leu His Pro Arg Gly Leu 

275 280 285 

Ser Ser Cys Ala Val Val Met Ser Ala. Gly Ala lie Leu Asn Ser Ser 

290 295 300 

Leu Gly Glu Glu lie Asp Ser His Asp Ala Val Leu Arg Phe Asn Ser 
305 310 315 320 

Ala Pro Thr Arg Gly Tyr Glu Lys Asp Val Gly Asn Lys Thr Thr Val 

325 330 335 

Arg lie He Asn Ser Gin He Leu Ala Asn Pro Ser His His Phe lie 
340 345 350 
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Asp Ser Ala Leu Tyr Lys Asp Val He Leu Val Ala Trp Asp Pro Ala 

355 360 365 

Pro Tyr Ser Ala Asn Leu Asn Leu Trp Tyr Lys Lys Pro Asp Tyr Asn 

370 375 380 

Leu Phe Thr Pro Tyr He Gin His Arg Arg Lys Tyr Pro Thr Gin Pro 
385 390 395 400 

Phe Tyr He Leu His Pro Lys Phe He Trp Gin Leu Trp Asp He He 

405 410 415 

Gin Glu Asn Thr Arg Glu Lys He Gin Pro Asn Pro Pro Ser Ser Gly 

420 425 430 

Phe He Gly He Leu He Met Met Ser Met Cys Lys Glu Val His Val 

435 440 445 

Tyr Glu Tyr He Pro Ser Val Arg Gin Thr Glu Leu Cys His Tyr His 

450 455 460 

Glu Leu Tyr Tyr Asp Ala Ala Cys Thr Leu Gly Ala Tyr His Pro Leu 
465 470 475 480 

Leu Tyr Glu Lys Leu Leu Val Gin Arg Leu Asn Thr Gly Thr Gin Ala 

485 490 495 

Asp Leu His His Lys Gly Lys Val Val Leu Pro Gly Phe Gin Thr Leu 

500 505 510 

Arg Cys Pro Val Thr Ser Pro Asn Asn Thr His Ser 
515 520 

<210> 8 
<211> 1611 
<212> DNA 
<213> Mouse 

<400> 8 
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ca atg aaa cca cac ttg aag caa tgg cga caa cga atg etc ttt gga ata 50 
Met Lys Pro His Leu Lys Gin Trp Arg Gin Arg Met Leu Phe Gly He 
15 10 15 

ttt gtt tgg ggg etc etc ttt ttg gca att ttc ate tac ttc acc aac 98 
Phe Val Trp Gly Leu Leu Phe Leu Ala lie Phe lie Tyr Phe Thr Asn 

20 25 30 

age aat cct gcg gca cct atg ccc age tec ttt tec ttc ctg gag age 146 
Ser Asn Pro Ala Ala Pro Met Pro Ser Ser Phe Ser Phe Leu Glu Ser 

35 40 45 

cgt ggg etc ctg cct eta cag ggc aag cag egg gtc ate atg ggc get 194 
Arg Gly Leu Leu Pro Leu Gin Gly Lys Gin Arg Val He Met Gly Ala 

50 55 60 

ttg cag gaa ccc tct ttg ccc aga agt ttg gat gca age aaa gtg ctt 242 
Leu Gin Glu Pro Ser Leu Pro Arg Ser Leu Asp Ala Ser Lys Val Leu 
65 70 75 80 

ctg gac age cac cct gag aac cct ttc cac cct tgg cct ggg gac cca 290 
Leu Asp Ser His Pro Glu Asn Pro Phe His Pro Trp Pro Gly Asp Pro 

85 90 95 

cag aaa tgg gat cag gec cca aat ggc ttt gac aat ggg gat gag ttt 338 
Gin Lys Trp Asp Gin Ala Pro Asn Gly Phe Asp Asn Gly Asp Glu Phe 

100 105 110 

ttt aca tec cag gtt ggg agg aaa tea caa age get ttc tat ccc gag 386 
Phe Thr Ser Gin Val Gly Arg Lys Ser Gin Ser Ala Phe Tyr Pro Glu 

115 120 125 

gaa gat age tat ttt ttt gtt gcg gat cag cct gag ttg tac cac cac 434 
Glu Asp Ser Tyr Phe Phe Val Ala Asp Gin Pro Glu Leu Tyr His His 
130 135 140 
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agg cag ggt gca ctg gag ctg cca tct cca ggg gag aca tea tgg cga 482 
Arg Gin Gly Ala Leu Glu Leu Pro Ser Pro Gly Glu Thr Ser Trp Arg 
145 150 155 160 

tea gga cct gtt cag ccc aag cag aag ctg ctt cac cca agg cga ggc 530 
Ser Gly Pro Val Gin Pro Lys Gin Lys Leu Leu His Pro Arg Arg Gly 

165 170 175 

age ttg cct gag gaa gec tat gac age gac atg ctg tea gee tec atg 578 
Ser Leu Pro Glu Glu Ala Tyr Asp Ser Asp Met Leu Ser Ala Ser Met 

180 185 190 

teg aga gee ttc ctg tac egg etc tgg aag ggg gee gtg tec tct aag 626 
Ser Arg Ala Phe Leu Tyr Arg Leu Trp Lys Gly Ala Val Ser Ser Lys 

195 200 205 

atg ttg aac ccg cgc ctg cag aag gee atg cgt tac tac atg tec ttc 674 
Met Leu Asn Pro Arg Leu Gin Lys Ala Met Arg Tyr Tyr Met Ser Phe 

210 215 220 

aac aag cat ggt gtg cgc ttc cgc agg egg ggt egg cgt gaa get aca 722 
Asn Lys His Gly Val Arg Phe Arg Arg Arg Gly Arg Arg Glu Ala Thr 
225 230 235 240 

cgt aca ggg ccg gag ctg ctg tgt gag atg cgc aga cgt gtg cgt gtg 770 
Arg Thr Gly Pro Glu Leu Leu Cys Glu Met Arg Arg Arg Val Arg Val 

245 250 255 

cgc acg ttg gac ggc aga gag gcg ccc ttc teg ggg ctg ggc tgg egg 818 
Arg Thr Leu Asp Gly Arg Glu Ala Pro Phe Ser Gly Leu Gly Trp Arg 

260 265 270 

cct ctg gta cca ggt gta cct ctg age cag ttg cac ccg cgc ggt ctg 866 
Pro Leu Val Pro Gly Val Pro Leu Ser Gin Leu His Pro Arg Gly Leu 

275 280 285 
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age age tgc gca gtt gtc atg tct gee ggt gec ate ctg aac tec tec 914 
Ser Ser Cys Ala Val Val Met Ser Ala Gly Ala lie Leu Asn Ser Ser 

290 295 300 

ttg ggg gag gaa ate gat tct cat gat gca gtt ttg aga ttt aac tct 962 
Leu Gly Glu Glu He Asp Ser His Asp Ala Val Leu Arg Phe Asn Ser 
305 310 315 320 

gec cct acc cgt ggc tac gag aaa gat gtc gga aat aaa acc aca gta 1010 
Ala Pro Thr Arg Gly Tyr Glu Lys Asp Val Gly Asn Lys Thr Thr Val 

325 330 335 

cgc ate att aat tct cag att ctg gec aac ccc age cat cac ttc att 1058 
Arg He He Asn Ser Gin He Leu Ala Asn Pro Ser His His Phe He 

340 345 350 

gac agt get tta tat aaa gat gtt ate ctg gta gec tgg gat cct get 1106 
Asp Ser Ala Leu Tyr Lys Asp Val He Leu Val Ala Trp Asp Pro Ala 

355 360 365 

cct tat tct gec aat ctt aac ctg tgg tat aag aag cca gat tac aac 1154 
Pro Tyr Ser Ala Asn Leu Asn Leu Trp Tyr Lys Lys Pro Asp Tyr Asn 

370 375 380 

ctt ttc act cca tat ate cag cat cgc egg aaa tac ccg act cag cca 1202 
Leu Phe Thr Pro Tyr He Gin His Arg Arg Lys Tyr Pro Thr Gin Pro 
385 390 395 400 

ttt tac att ctt cac ccc aag ttc ata tgg cag ctt tgg gac att ate 1250 
Phe Tyr He Leu His Pro Lys Phe He Trp Gin Leu Trp Asp He He 

405 410 415 

cag gag aat aca agg gag aag ata cag ccc aac cca cca tct tct ggt 1298 
Gin Glu Asn Thr Arg Glu Lys He Gin Pro Asn Pro Pro Ser Ser Gly 
420 425 430 
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ttt att gga ate etc ate atg atg tec atg tgt aaa gag gtg cac gtg 1346 
Phe He Gly He Leu He Met Met Ser Met Cys Lys Glu Val His Val 

435 440 445 

tat gag tac ate cca tct gtt cga cag aca gag ctt tgc cac tac cat 1394 
Tyr Glu Tyr He Pro Ser Val Arg Gin Thr Glu Leu Cys His Tyr His 

450 455 460 

gag ctg tac tac gac gca gec tgc acc ttg ggg gec tac cac cca ctg 1442 
Glu Leu Tyr Tyr Asp Ala Ala Cys Thr Leu Gly Ala Tyr His Pro Leu 
465 470 475 480 

etc tat gaa aag eta ctg gtg cag cgc ctt aac aca ggc acc cag gca 1490 
Leu Tyr Glu Lys Leu Leu Val Gin Arg Leu Asn Thr Gly Thr Gin Ala 

485 490 495 

gac ttg cat cac aag ggc aag gta gtc ttg cca ggc ttc cag acc ctt 1538 
Asp Leu His His Lys Gly Lys Val Val Leu Pro Gly Phe Gin Thr Leu 

500 505 510 

egg tgt cca gta acc age ccc aac aat aca cat tct taa 1577 
Arg Cys Pro Val Thr Ser Pro Asn Asn Thr His Ser 

515 520 
aatggaactc ttgggaactg atgtgcaata aggt 1611 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

cttttctgga gaactaaagg 20 
<210> 10 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 10 

aattgcagtt tgaggattcc 20 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

tggctcagga tgagatcggg 20 

<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

tactagcgct ccctgtgatt gg 22 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

tgctctcgag cccagccgac gcgcctgccc 30 



<210> 14 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

tattctcgag ctaagaaacg ttaagccgtt 30 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

caattgacat atctgaatga gaagtcgctc 30 



<210> 16 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

tactaacatc tcctgtggtt gg 22 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ccagtgtccc agccttttgt 20 



<210> 18 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

tgagtgggga agctttggtc 20 



<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gacaatgggg atgagttttt tacatcccag 30 



<210> 20 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

cgatttcctc ccccaaggag gagttcagg 29 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

acgttggacg gcagagaggc gcccttctcg 30 



<210> 22 
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<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

accttattgc acatcagttc ccaagagttc 30 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

caatgaaacc acacttgaag caatggcgac 30 



<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 

cgcaacaaaa aaatagctat cttcctcggg 30 



<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

tcatctactt cacctcgagc aaccccgctg 30 
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<210> 26 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

catccaattg accaacagca atcctgcggc 30 

<210> 27 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

ttatgattca caccaacctg aag 23 



<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

ctttgtactt gttcatgctt agg 23 



<210> 29 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Synthetic DNA 
<400> 29 

agacgtcatt ttggtggcct ggg 23 
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<210> 30 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 30 

ttaagagtgt ggaatgactg g 21 
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